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SAMUEL  DOTY  RISLEY,  A.M.,  M.D.,  LL.D. 

G.  ORAM  RING,  M.D., 

Philadelphia. 

Just  beyond  the  hour  of  midnight  of  March  31,  1920,  one 
of  the  rarest  of  spirits,  its  gaze  fixed  beyond  the  stars,  its 
voice  attuned  to  the  call  of  the  Mystic  Trumpeter,  silently 
winged  its  flight  to  '*  join  the  choir  invisible,  of  those  immortal 
dead  who  live  again  in  minds  made  better  by  their  presence." 

It  is  meet  that  we  call  a  lull  in  the  hot  race  and  foregather 
in  common  sorrow  to  pay  tribute  to  the  worth  of  one  of  the 
most  eminent  of  American  ophthalmologists,  the  foundations 
of  whose  fame  rest  not  only  upon  a  substratum  of  rare 
scholastic  attainment,  but  likewise  penetrate  deep  into 
myriads  of  human  hearts,  whose  stalwart  soul  and  sym- 
pathetic nature  were  always  sensitively  attuned  to  the  vast- 
ness  of  human  needs,  and  who  was  richly  endowed  with  those 
priceless  treasures  of  thought  men  alone  may  garner  whose 
brains,  like  his,  are  wrought  in  an  heroic  mold,  who  can 
stoop  without  conscious  condescension,  whose  sympathy 
bends  above  misfortune,  and  who,  like  him,  are  capable  of 
distilling  life's  potions  out  of  lustrous  cups  of  many  metals. 

Dr.  Samuel  Doty  Risley  is  among  that  notable  company 
of  Americans  whose  ancestors,  led  by  the  redoubtable  Gotten 
and  Hooker,  sailed  from  an  English  port  early  in  the  seven- 
teenth century  and  struck  deep,  sturdy  roots  into  the  stub- 
born soil  of  the  Connecticut  Valley,  implanting  in  their  sons 
and  in  their  sons'  sons  the  seeds  of  courage,  of  faith,  of  honor, 

13 


14  Nea'ology. 

and  of  limitless  endurance  in  deeds  that  Hartford  commemo- 
rates to-day  in  graving  their  names  upon  a  lofty  shaft  in  the 
old  cemetery  of  the  Central  Presbyterian  Church. 

In  the  birth  of  Samuel  D.  Risley  in  Cincinnati,  Ohio, 
January  16,  1845,  the  valor  of  his  ancestry  found  vivid  ex- 
pression, for  when  but  a  lad  of  seventeen  he  joined  the 
Twentieth  Regiment  of  Iowa  Volunteers,  and  to  the  stirring 
note  of  bugle  and  drum  marched  toward  the  blood-drenched 
barriers  that  separated  the  armies  of  the  north  and  south, 
remaining  with  patriotic  fervor  until  the  end  of  the  war. 

In  the  autumn  of  1865  Dr.  Risley  matriculated  in  the  Iowa 
State  University,  remaining  until  1867,  when  he  availed 
himself  of  an  opportunity  to  begin  his  professional  studies 
under  the  tutelage  of  Dr.  Lucius  French,  of  Davenport,  Iowa. 

His  matriculation  in  the  IVIedical  School  of  the  University 
of  Pennsylvania  in  1868,  from  which  he  graduated  in  1870, 
marked  the  inception  of  a  medical  career  of  outstanding  dis- 
tinction, whose  recent  and  deeply  lamented  close  permits  us 
to  look  down  the  vista  of  a  true  perspective,  and  certainly 
from  the  viewpoint  of  the  chi'onicler  of  these  memories  find 
an  embodiment  of  his  concept  of  the  ideal  physician. 

At  once  electing  to  make  the  ej'e  his  special  goal  of  study, 
his  appointment  in  1871  as  chnical  assistant  at  Wills  Eye 
Hospital  furthered  his  ambition.  The  following  year  (April, 
1872)  he  became  chief  of  the  eye  clinic  of  the  University  of 
Pennsylvania,  in  association  with  Dr.  William  F.  Norris, 
Professor  of  Ophthalmology. 

It  was  at  Dr.  Risley's  suggestion  that  the  writer  of  this 
memoir  began  the  work  of  an  ophthalmologist,  and  the  asso- 
ciations of  the  University  Clinic  from  1886  to  1901,  with 
such  distinguished  leadership  as  Norris,  Risley,  Randall,  and 
de  Schweinitz,  the  latter  two  having  long  ago  been  accorded 
professorial  honors  in  the  institution,  form  a  rare  intaglio  in 
the  treasure-chest  of  memory.  Dr.  Risley  records  this  ap- 
pointment with  Dr.  Norris  as  having  marked  the  beginning 
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of  what  proved  to  be  "an  unbroken  association  of  teacher 
and  pupil,  friend  and  colleague,  until  the  close  of  Dr.  Norris' 
career." 

Dr.  Risley's  interest  in  the  University  of  Pennsylvania 
was  deepened  by  his  appointment,  a  little  later,  as  Lecturer 
on  Ophthalmoscopy,  which  association  he  actively  main- 
tained until  1890,  when  he  became  Surgeon  to  Wills  Eye 
Hospital,  and  at  the  same  period  Alumni  Manager  to  the 
University  Hospital,  which  connection  he  maintained  until 
his  death. 

Through  his  long  professional  life  Dr.  Risley  manifested 
a  constant  interest  in  institutional  work.  He  served  the 
Protestant  Episcopal  Hospital  of  Philadelphia  as  Ophthalmic 
and  Aural  Surgeon  from  1874  to  1882,  one  of  the  major  ser- 
vices of  which  has  been  presided  over  by  two  of  his  students, 
Dr..B.  Alexander  Randall  and  the  writer,  to  the  present  day. 

The  above  association  gives  opportunity  to  emphasize  the 
fact  that  although  Dr.  Risley's  extensive  contributions  to 
professional  medical  literature  have  been  mainly  ophthal- 
mologic, in  the  realm  of  otology  and  rhinology  he  was  a 
most  exact  student  and  successful  practitioner — indeed,  it 
has  been  said  of  him  by  a  distinguished  expert  in  rhinology, 
"should  you  desire  a  nasal  operation  performed  we  have 
many  notable  exponents  of  the  surgical  art,  but  should  you 
desire  to  be  gotten  well,  Dr.  Risley's  mature  judgment  and 
skilled  technic  will  usually  accomplish  it." 

His  'brilliant  attainment  and  extensive  experience  as 
operator-diagnostician  and  teacher  were  given  in  full  measure 
at  the  Wills  Hospital,  his  most  outstanding  ophthalmologic 
service,  with  which  institution  he  was  associated  for  twenty- 
seven  years,  and  upon  his  resignation  from  which  he  was 
elected  Consulting  Surgeon  in  an  appropriate  resolution  by 
the  Board  of  Directors  of  City  Trusts.  During  a  portion  of 
this  period  he  was  likewise  Professor  of  Diseases  of  the  E^-e 
at  the  Philadelphia  Polyclinic  and  College  for  Graduates  ii* 
Medicine. 
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At  each  of  these  institutions  he  was  more  or  less  constantly 
surrounded  by  a  large  group  of  students  who  had  the  benefit 
and  inspiration  of  his  extraordinary  teaching  ability.  It 
has  been  fittingly  said  by  one  of  his  post-graduate  students 
that  ''to  his  extraordinary  ability  as  ophthalmic  teacher 
there  was  always  added  an  unconscious  outflow  of  a  charm- 
ingly gentle  and  wise  personality." 

To  the  Training  School  for  Feeble-lNIinded  at  Elwyn  he 
gave  a  liberal  portion  of  his  time  as  Manager  and  Ophthalmic 
Surgeon. 

His  scientific  societies  included  the  American  Ophthal- 
mological  Society,  with  which  he  became  associated  in  1880, 
and  of  which  he  was  President  in  1908.  Many  of  his  notable 
contributions  appear  in  its  transactions,  and  of  its  traditions 
he  was  an  exalted  exponent.  He  was  President  of  the  Amer- 
ican Academy  of  Medicine  in  1900,  and  was  an  active  mem- 
ber of  the  American  Climatological  Society,  of  the  American 
Academy  of  Ophthalmologj^  and  Oto-Laryngology,  and  of 
the  American  Medical  Association,  devoting  himself  actively 
to  the  work  of  its  Ophthalmic  Section. 

To  his  Fellowship  in  the  College  of  Physicians  of  Phila- 
delphia it  is  a  special  delight  to  refer,  since  the  work  of  its 
Ophthalmic  Section  always  had  for  him  a  very  strong  appeal. 

With  Drs.  Norris,  Thomson,  Harlan,  and  Strawbridge, 
savants  of  an  earlier  day, — Attic  in  thought  as  himself, — he 
greatly  aided  in  lifting  our  science  to  an  exalted  place  that 
gave  to  it  the  distinction  of  the  "Philadelphia  School  of 
Ophthalmology."  The  primacy  thus  established  was  main- 
tained by  his  ripe  experience  and  scholarship  during  the 
development  of  a  group  of  younger  men  who  have  since,  with 
him,  achieved  for  Philadelphia  a  notable  reputation  through- 
out this  country  and  abroad.  His  recent  paper,  read  before 
the  Ophthalmic  Section  of  the  College  of.  Physicians,  upon 
the  Rise  and  Progress  of  Ophthalmology  in  Philadelphia,  is 
a  most  complete  and  informing  survey  of  the  birth,  growth, 
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and  present  status  of  the  science  in  our  city — its  only  failure 
being  the  very  meager  mention  of  Dr.  Risley's  preeminent 
place  in  its  development. 

Dr.  Risley  enriched  the  scope  of  his  vision  by  frequent 
journeys  to  Europe,  which  made  possible  association  with  a 
group  of  investigators  that  have  given  distinction  to  the 
clinics  of  London,  Paris,  Berlin,  and  Vienna. 

He  ably  represented  American  Ophthalmology  as  a  mem- 
ber of  the  International  Ophthalmological  Congress  at  Edin- 
burgh in  1894,  and  at  Utrecht  in  1899. 

Dr.  Risley  was  married  in  1871  to  Emma  D.  Thompson, 
who  died  in  1904,  by  whom  he  had  three  daughters  and  two 
sons,  one  of  whom,  Dr.  J.  Norman  Risley,  is  practising  oph- 
thalmology in  New  Bedford,  Massachusetts.  In  1907  Dr. 
Risley  married  Julia  Louise  Robinson,  of  Hartford,  Con- 
necticut, stepdaughter  of  the  late  Dr.  Roland  G.  Curtin,  of 
Philadelphia,  by  whom  he  had  a  son  and  a  daughter.  He  is 
survived  by  a  widow  and  six  children — a  daughter,  Florence, 
having  died  in  1908. 

The  Wagner  Free  Institute  of  Science  honored  itself  in 
conferring  upon  Dr.  Risley  the  degree  of  Doctor  of  Philoso- 
phy as  a  token  of  appreciation  of  his  woi'k  as  Professor  of 
Astronomy  of  that  institution  (1874)  during  a  period  when, 
in  his  younger  life,  he  found  a  certain  delectable  respite  from 
the  more  arduous  toil  of  medical  work  along  the  trails  of  the 
star-gemmed  firmament . 

Dr.  Risley's  own  University  of  Iowa,  noting  his  strides 
toward  eminence  in  his  profession,  placed  beside  his  name 
the  well-earned  Master  of  Arts,  and  but  two  years  ago  the 
honorary  degree  of  Doctor  of  Laws  was  conferred  by  the 
Susquehanna  University. 

Dr.  Risley's  contributions  to  American  ophthalmology 
constitute  one  of  its  most  notable  chapters.  His  lucid  Eng- 
lish, keen  ability  in  quickly  grasping  and  visualizing  in  accu- 
rate description  departures  from  normal  in  the  external  or 
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deep  ocular  tunics,  his  clear-cut  pictures  of  the  physical 
characteristics  of  his  patients,  and  the  rare  ability  rapidly  to 
trace  many  ocular  manifestations  to  their  systemic  source, 
made  personal  or  literary  association  with  him  of  rare  value, 
and  many  of  us  who  have  placed  a  very  high  estimate  upon 
his  writings  can  but  regret  that  we  have  no  text-book  that 
bears  the  imprint  of  his  name  and  fame. 

Among  his  more  than  70  published  articles,  that  upon 
Hygiene  of  the  Ej-e  in  the  Norris  and  Oliver  system  was,  we 
think,  the  most  illuminating  of  any  in  our  literature,  includ- 
ing, as  it  did,  his  well-known  school  studies.  Indeed,  the 
subject  is  treated  so  exhaustively  that  few  additions  of  im- 
portance have  been  made  by  subsequent  contributors. 

To  mention  only  a  few  of  the  important  list  of  his  con- 
tributions, we  may  cite  the  following  as  destined  to  occupy 
a  permanent  place  in  ophthalmic  progress: 

1.  The  Results  of  Treatment  and  the  Optical  Correction 
of  Ametropia  in  Arresting  the  Increase  of  Myopia — A  Clin- 
ical and  Statistical  Studv. 

2.  The  Mydriatics:  The  Motive  and  Method  of  Their 
Employment  in  Correction  of  Errors  of  Refraction. 

3.  The  Genesis  and  Treatment  of  the  Myopic  Eye. 

4.  The  Ocular  Affections  of  Childhood  Associated  with 
Impairment  in  General  Nutrition. 

5.  Ocular  Affections  Associated  with  Disease  of  the 
Sinuses. 

6.  An  Inquiry  into  the  Cause  of  Increased  Intra-ocular 
Tension. 

7.  Ocular  Affections  in  Cardiovascular  Disease. 

8.  Conservative  Treatment  of  the  AfTections  of  the 
Lacrimal  Drainage  Apparatus. 

9.  The  Abnormalities  of  Ocular  Balance:  Their  Nature, 
Etiology,  Conservative  Management,  and  Operative  Treat- 
ment:   A  Clinical  Study. 

10.  The  Etiology  of  Incipient  Cataract. 

Dr.  Risley  was  a  devout  member  of  the  Protestant  Epis- 
copal Church.    He  gave  frequent  expression  to  a  profound 
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belief  in  a  religious  philosophy  which  recognizes  the  perfec- 
tion of  a  Divine  plan  and  which  concedes  doubts  and  rebuffs 
as  a  part  of  a  Divine  means  for  perfecting  the  soul's  growth. 
He  accepted,  as  did  Rabbi  Ben  Ezra,  his  mature  years  as  a 
"vantage-ground  from  which  life  can  be  viewed  and  the 
truth  in  regard  to  its  struggles  discerned." 

Dr.  Risley  was  to  those  who  knew  him  best  the  living  em- 
bodiment of  the  sociologic  figure  he  greatly  loved  to  picture. 
Indeed,  no  craving  was  more  intense  than  that  he  might 
adequately  place  before  the  world  his  exalted  conception  of 
the  doctor  as  the  central  shining  figure  in  our  social  structure, 
responding  to  every  call  to  serve  humanity  unceasingly  in 
the  effort,  not  only  to  cure,  but  to  prevent  disease,  asking 
not  for  thanks  or  gratitude  or  riches,  but  only  that  their 
daily  recurring  needs  be  supplied,  looking  with  complacency 
upon  the  singular  lack  of  appreciation  of  their  efforts  mani- 
fested by  a  large  element  of  the  community,  and  witnessing 
with  surprising  equanimity  the  eagerness  with  which  every 
new  medical  fad,  ism  or  pathy  is  accepted  by  a  large  element 
of  the  laity  as  a  new  gospel  of  healing. 

In  his  concept,  the  mercenary  doctor  was  as  much  out  of 
place  as  would  be  the  worldling  in  the  pulpit  urging  his  fellow 
mortals  to  flee  from  the  wrath  to  come.  In  a  word,  to  him 
the  doctor  should  "glow  with  a  radiance  which  should  dispel 
the  mists  of  ignoble  purpose." 

The  exalted  place  which  Dr.  Risley  occupied  in  the  affec- 
tion and  regard  of  a  very  large  group  of  his  professional 
friends  has  found  concrete  expression  upon  many  happy 
occasions.  There  were  none,  I  think,  upon  which  his  memory 
lingered  with  more  unfading  delight  than  the  testimonial 
dinner  upon  his  retirement  from  Wills  Hospital,  which  in- 
volved the  giving  of  a  loving  cup  by  50  fellow-practitioners, 
which  included  nearly  all  of  the  best  known  ophthalmologists 
of  our  city  and  state,  as  well  as  distinguished  representatives 
of  our  professional  medical  schools. 
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Less  than  three  days  preceding  the  onset  of  his  fatal  illness 
a  large  and  devoted  group  of  his  ophthalmologic  friends 
surprised  and  delighted  him  by  greeting  him  upon  his  arrival 
home  for  luncheon,  the  occasion  marking  the  fiftieth  anni- 
versary of  his  entrance  into  medicine. 

He  was  spared  a  long  sitting  in  the  deepening  twilight 
waiting  for  the  night,  for  he  was  active  almost  to  the  end. 
His  last  public  utterance  was  at  the  March  meeting  of  the 
Ophthalmic  Section  of  the  College  of  Physicians,  upon  the 
best  methods  of  surgical  procedure  in  the  treatment  of  soft 
cataract,  on  the  evening  of  March  16th.  Less  than  thirty- 
six  hours  later,  while  at  his  office  looking  over  a  case-history, 
a  sudden  cloud  temporarily  darkened  his  mental  horizon, 
which  after  a  brief  interval  of  improvement  was  succeeded 
by  a  delirium  which  marked  the  definite  onset  of  lethargic 
encephalitis. 

As  a  critic  he  was  genial,  discriminating,  just,  slow  to 
censure,  swift  to  praise.  As  a  writer  his  style  has  all  the 
clarity  and  finished  elegance  of  the  litterateur  who  derives 
his  skill  in  the  facile  use  of  word  and  phrase  from  the  swiftly 
flowing  currents  of  Greek  and  Latin  streams. 

His  creed  was  tolerant  and  unostentatious,  that  of  a  man 
blessed  with  a  chivalrous  soul  and  a  heart  watered  by  the 
silvery  stream  of  charity.  Gentleman  in  its  broadly,  beauti- 
ful philologic  sense,  philosopher,  scientist,  scholar,  comrade 
of  a  commanding  group  of  intellectuals,  Dr.  Risley  expanded 
into  the  urbanity  of  an  old  age,  wide  visioned  with  the  un- 
derstanding of  one  who,  while  yet  walking  amid  the  noises 
of  the  seething  streets  of  a  great  city,  hears  afar  off  the  voice 
of  the  morning,  and  who  behind  the  materialistic  clouds  of 
to-day  sees  the  flaming  dawn  of  an  idealistic  to-morrow.  He 
lived  a  ''life  that  was  brighter  than  gem,  trust  that  is  purer 
than  pearl." 

Hail  and  farewell  beloved  physician,  teacher,  guide,  and 
friend.     "May  flights  of  Angels  sing  thee  to  thj^  rest." 
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SAMUEL  THEOBALD,  M.D., 

Baltimore,  Md. 

1^1'.  Robert  Lee  Randolph,  son  of  the  Rev.  Alfred  M. 
and  Sallie  Griffith  Hoxton  Randolph,  was  born  in  Fred- 
ericksburg, Va.,  December  1,  1860.  After  a  somewhat  pro- 
tracted illness,  which  compelled  him  to  relinquish  his  work, 
he  died  at  his  home  in  Baltimore  December  11,  1919. 

For  many  years  Dr.  Randolph's  father,  who  afterward 
became  bishop  of  the  diocese  of  southern  Virginia,  was  rector 
of  Emmanuel  Protestant  Episcopal  Church  in  Baltimore, 
and  thus  it  happened  that  the  son,  though  born  in  Virginia, 
became  a  resident  of  Maryland  and  of  Baltimore. 

Dr.  Randolph's  preliminary  education,  from  1875  to  1880, 
was  received  at  the  Episcopal  High  School,  Alexandria,  Va. 
In  1881  he  entered  Johns  Hopkins  University,  taking  special 
courses,  leading  to  the  study  of  medicine,  in  chemistry  and 
physics.  After  completing  these  courses  he  matriculated  in 
the  School  of  Medicine  of  the  University  of  Maryland,  from 
which  institution,  in  1884,  he  received  the  degree  of  M.D. 

Subsequently,  having  developed  a  particular  interest  in 
ophthalmology  and  otology,  Dr.  Randolph  went  to  Europe 
and  devoted  his  time,  in  1885  and  1886,  to  the  study  of  these 
specialties  at  the  Royal  Polyclinic  in  Vienna,  where  he  re- 
ceived, in  the  latter  year,  the  appointment  of  Assistant  in 
Ophthalmology.  Returning  to  Baltimore  from  Vienna  he 
began  practice,  limiting  his  work  to  diseases  of  the  eye  and 
ear.  In  1887  he  "^^as  appointed  to  the  staff  of  attending  sur- 
geons of  the  Presbyterian  Eye,  Ear  and  Throat  Hospital, 
which  position  he  held  for  five  years.  In  1892  he  was  made 
Assistant  in;  in  1899,  Associate  in;  and  in  1901,  Associate  Pro- 
fessor of  Ophthalmology  and  Otology  in  the  Johns  Hopkins 
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Medical  School,  which  last-mentioned  position  he  held  to  the 
time  of  his  death.  He  was  also  Associate  Ophthalmic  and 
Aural  Surgeon  to  the  Johns  Hopkins  Hospital,  and  was  Oph- 
thalmic and  Aural  Surgeon  in  Chief  to  the  Baltimore  and 
Ohio  Railroad.  In  1902,  in  recognition  of  his  scientific  work  in 
ophthalmology'  and  otology,  the  honorary  degree  of  ]Master 
of  Arts  was  conferred  by  Johns  Hopkins  University. 

Dr.  Randolph  was  a  frequent  contributor  of  valuable 
papers  to  medical  journals  and  to  the  transactions  of  socie- 
ties to  which  he  belonged.  He  also  ^\Tote  the  chapter  upon 
"Sympathetic  Ophthalmia"  in  Norris  and  Oliver's  System 
of  Diseases  of  the  Eye,  the  chapter  on  ''Diseases  of  the  Iris, 
Ciliary  Body,  and  Choroid"  in  the  American  Text -Book  of 
Diseases  of  the  Eye,  Ear,  Nose  and  Throat,  and  the  article 
on  "Otology"  in  Progressive  Medicine.  In  1899  he  was 
awarded  the  Alvarenga  Prize  by  the  College  of  Physicians  of 
Philadelphia  for  an  essay  on  the  "Regeneration  of  the 
Crystalline  Lens,"  and  in  1902,  by  Harvard  University,  the 
Boylston  Prize  for  a  thesis  on  "The  Role  of  the  Toxins  in 
Inflammation  of  the  Eye." 

For  many  years  Dr.  Randolph  was  an  active  member  of 
the  American  Ophthalmological  Society  and  of  the  Section 
on  Ophthalmology  of  the  American  Medical  Association,  of 
which  he  was  chairman  in  1903-4.  He  did  not  allow  himself 
much  time  for  recreation,  but  he  was  a  "good  shot,"  and 
when  the  open  season  for  quail  carrie  around  each  autumn  he 
was  seldom  able  to  resist  the  temptation  to  betake  himself 
to  Virginia  with  gun  and  dog. 

Dr.  Randolph,  on  April  15,  1891,  at  Guilford,  South 
Carolina,  married  ]\Iiss  Phoebe  W.  Elliott,  whose  death  oc- 
curred several  years  before  his  own.  The^  had  six  children 
— threte  sons  and  three  daughters.  His  second  son,  a  recent 
graduate  of  the  Naval  Academy  at  Annapolis,  is  a  Lieutenant 
in  the  United  States  Navy. 
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FIFTY-SIXTH  ANNUAL  MEETING. 

The  Homestead, 
Hot  Springs,  Va.,  June  15,  1920. 
The  Fifty-sixth  Annual  Meeting  of  the  Society  was  called 
to  order  at  9.30  a.  m.  by  the  President,  Dr.  Hiram  Woods,  of 
Baltimore,  Md. 

Dr.  Woods  said  that  he  desired  to  thank  the  Society  for 
electing  him  to  the  Presidency,  an  honor  which  he  thought 
many  ophthalmologists  might  covet.  He  referred  to  the 
many  losses  that  had  taken  place  during  the  year  in  the 
membership  of  the  Society  by  death,  concerning  which  proper 
action  would  be  taken  later. 

The  following  papers  were  read  and  discussed : 

1.  "Medical-Social  Service  and  Follow-up  Work  in  the 
Eye  Hospital."    George  S.  Derby,  M.D.,  Boston. 

Discussed  by  Drs.  Hardy,  de  Schweinitz,  Ewing,  Lambert, 
and  Derby. 

2.  ''Thrombosis  of  Retinal  Vein  after  Influenza."  Edward 
Jackson,  M.D.,  Denver. 

3.  "Recurrent  Retinal  Hemorrhages  of  Adolescence,  with 
Report  of  a  Second  Case."    A.  E.  Davis,  M.D.,  New  York. 

Discussed  by  Drs.  Fridenberg,  Zentmayer,  Langdon,  Hol- 
loway,  Jackson,  Lamb,  and  Davis. 

4.  "Three  Unusual  Cases  of  Foreign  Bodies  In  and  About 
the  Eyeball."    Fred.  T.  Tooke,  M.D.,  Montreal. 

Discussed  by  Drs.  Francis,  Derby,  Wilder,  Sweet,  Kennon, 

Shahan,  Weeks,  Holloway,  Green,  Charles,  and  Tooke. 
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5.  ''Capsulotomy  by  a  New  Procedure."  A.  E.  Ewing, 
M.D.,  St.  Louis. 

6.  "Results  Obtained  with  Muller's  Resection  of  the 
Sclera  in  Detachment  of  Retina  Due  to  High  Myopia." 
E.  Torok,  M.D.,  New  York. 

7.  "Nasolacrimal  Surgery  in  Ophthalmologic  Perspec- 
tive."   Clifford  B.  Walker,  M.D.,  Springfield. 

Discussed  by  Drs.  Theobald,  Fridenberg,  Walker,  and 
Fridenberg. 

8.  "Tuberculous  Meningitis."  George  F.  Libby,  M.D., 
Denver. 

9.  "Visual  Field  Findings  in  a  Case  of  Brain  Tumor." 
Walter  R.  Parker,  M.D.,  Detroit. 

Discussed  by  Drs.  Walker,  Sinclair,  Holloway,  and  Parker. 

10.  "The  Eye  and  the  Endocrine  System."  Percy  Friden- 
berg, M.D.,  New  York. 

Discussed  by  Drs.  Holt,  Lamb,  and  Fridenberg. 

n .  "  An  Unusual  Manifestation  of  Tuberculous  Keratitis." 
G.  Oram  Ring,  M.D.,  Philadelphia. 

The  following,  who  were  present  at  the  meeting,  were  in- 
vited to  be  guests  of  the  Society  and  take  part  in  the  dis- 
cussions: Drs.  W.  L.  Benedict,  Rochester,  Minn.;  R.  V. 
Browley,  Sahsbury,  N.  C;  C.  A.  Clapp,  Baltimore,  Md.; 
J.  P.  Harbert,  Belief ontaine,  Ohio;  Emory  Hill,  Richmond, 
Va. ;  Luther  C.  Peter,  Philadelphia;  Elbert  S.  Sherman, 
Newark,  N.  J.;  .Arthur  H.  H.  Sinclair,  Edinburgh,  Scotland. 
C.  E.  Ferree  and  G.  Rand,  Bryn  Mawr,  Pa. 

EXECUTIVE  SESSION,  JUNE  15TH. 

The  meeting  was  called  to  order  at  8  p.  m.  by  the  Presi- 
dent, Dr.  Hiram  Woods. 

As  the  Minutes  of  the  last  meeting  had  been  printed  in  the 
Transactions,  a  motion  was  made  and  carried  that  the  read- 
ing of  them  be  dispensed  with.  The  President  made  the 
following  appointment: 
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Auditing  Committee:  Dr.  E.  V.  L.  Brown,  Chicago. 

The  Report  of  the  Secretary-Treasurer  was  read.  The 
Auditing  Committee  certified  to  its  correctness,  and  it  was 
accepted  and  filed.  In  presenting  the  report  the  Secretary- 
Treasurer  stated  that,  owing  to  the  high  cost  of  labor  and 
paper  and  the  increase  in  size  of  the  Transactions  for  last 
year,  the  cost  of  printing  and  binding  the  volume  had 
caused  a  deficit  in  the  treasury  of  the  Society  which  would 
require  a  larger  contribution  from  the  members  during  the 
present  year. 

Dr.  W.  H,  Wilmer,  Chairman  of  the  Committee  on  Theses, 
reported  that  there  were  nine  theses  presented,  of  which  six 
were  acceptable.    The  report  was  accepted  and  ordered  filed. 

Dr.  William  Zentmayer,  Chairman  of  the  Council,  made 
the  following  report: 

The  Council  recommended  the  following  named  candidates 
for  admission  to  the  Society: 

William  C.  Finnoff,  Denver,  Col. 

Emory  Hill,  Richmond,  Va. 

Adolf  Pfingst,  Louisville,  Ky. 

J.  W.  Burke,  Washington,  D.  C. 

William  H.  Roberts,  Pasadena,  Cal. 

Marcus  Feingold,  New  Orleans,  La. 

As  no  objection  was  made,  they  were  declared  elected 
Associate  Members. 

The  names  of  other  candidates  for  membership  were  re- 
ferred to  the  Council  for  1921. 

The  following  nominations  were  made  for  officers  of  the 
Society  for  the  ensuing  year: 

President:  Dr.  John  E.  Weeks,  New  York. 

Vice-President:  Dr.  William  M.  Sweet,  Philadelphia. 

Secretary-Treasurer:  Dr.  T.  B.  Holloway,  Philadelphia. 

The  Secretary  was  directed  to  cast  a  ballot  for  the  nomina- 
tions, and  the  officers  were  declared  elected. 

Dr.  E.  C.  Ellett,  Memphis,  Tenn.,  was  nominated  for 
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election  to  the  American  Board  for  Ophthalmic  Examinations 
to  serve  for  three  years. 

The  Council  indorsed  the  action  of  the  Committee  which 
met  in  New  York  to  discuss  the  question  of  an  International 
Congress  of  Physicians  and  Surgeons  in  sending  two  dele- 
gates to  the  London  Conference  to  discuss  such  a  Congress. 

The  Council  approved  the  nomination  of  Dr.  G.  Oram 
Ring  to  prepare  a  memoir  of  Dr.  Samuel  D.  Risley,  and  of 
Dr.  Samuel  Theobald  to  prepare  a  memoir  of  Dr.  R.  L. 
Randolph. 

The  Council  recommended  that  the  dues  for  1920  be  $10, 
and  that  there  be  an  assessment  of  $15  in  addition  upon  each 
member  to  meet  the  increased  expense  of  maintenance  of  the 
Society. 

The  Council  recommended  that  the  next  meeting  of  the 
Society  be  held  at  Swampscott,  Mass.,  near  Boston,  on  June 
14  and  15,  1921. 

The  Council  nominated  the  following  members  as  nomi- 
nees for  the  Board  of  Governors  of  the  American  College  of 
Surgeons:  Drs.  Myles  Standish,  G.  E.  de  Schweinitz,  and 
Charles  W.  Kollock. 

Upon  motion  the  report  of  the  Council  with  recommenda- 
tions was  adopted. 

Dr.  Edward  Jackson,  in  the  absence  of  the  Chairman, 
Dr.  Myles  Standish,  presented  the  following  report  of  the 
representatives  of  the  Society  on  the  American  Board  for 
Ophthalmic  Examinations : 

The  Board  has  held  two  examinations  since  the  last  meet- 
ing of  the  Society,  one  in  New  York,  at  the  New  York  Eye 
and  Ear  Infirmary,  and  one  at  New  Orleans. 

About  28  or  30  candidates  were  passed  upon  in  New 
York;  at  New  Orleans,  about  40.  In  both  instances  the 
majority  were  passed  upon  the  sets  of  case  records  they 
sent  in,  taken  in  conjunction  with  their  professional  records 
and  work  they  had  done  previously,  but  at  each  place  a 
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certain  number  of  candidates  appeared  and  took  the  exami- 
nation. A  minority  of  them  passed  and  received  the  cer- 
tificate at  the  time.  In  several  instances  the  candidate 
showed  a  good  preparation  for  ophthalmic  practice,  but 
a  decided  weakness  in  one  branch,  or  sometimes  in  two 
branches,  and  their  final  certification  was  made  conditional 
upon  their  coming  up  some  months  later  after  having  studied 
and  passed  up  that  particular  branch.  In  the  reports  that 
were  submitted  at  New  Orleans  to  the  Section  on  Ophthal- 
mology of  the  American  ]VIedical  Association,  attention  was 
called  to  the  need  of  carefully  worked-out  case  reports,  which 
were  often  good  in  certain  respects,  but  weak  in  others.  For 
instance,  in  cases  of  heterophoria  reported  one  candidate 
failed  to  mention  the  acuteness  of  vision  or  power  of  accom- 
modation. Many  cases  of  refraction  were  reported  without 
giving  the  near-point  of  accommodation,  which  certainly 
renders  a  refraction  case  incomplete.  There  is  no  desire  that 
the  case  records  should  be  unnecessarily  extended,  and  yet 
they  are  intended  to  show  the  applicant's  method  of  studying 
the  case.  It  is  not  necessary'  to  present  an  interesting  case 
report,  one  that  would  look  well  in  print,  but  it  is  in- 
tended that  the  report  shall  show  how  the  candidate  had 
studied  the  case,  what  tests  he  had  applied,  and  whether  he 
had  approached  it  from  a  broad  viewpoint  and  looked  into 
it  from  different  sides. 

Dr.  Jackson  thought  that  members  of  this  Society  could 
help  in  the  wT)rk  and  assist  the  young  men  who  were  making 
application,  advising  them  what  constituted  a  complete  case 
report.  It  was  noticeable  that  the  case  reports  now  received 
were  much  better  than  they  were  three  or  four  years  ago. 
Some  of  the  reports  showed  the  traces  of  the  candidates' 
military  service  by  being  more  systematic,  but  even  then 
essentials  were  left  out  at  times.  In  other  reports,  however, 
which  could  not  help  but  be  regarded  as  excellent  for  the 
condensed  way  in  which  they  covered  the  essential  points  of 
that  particular  case,  the  reporter  failed  to  bring  out  the  gen- 
eral method  employed  in  investigating  his  cases.  That  was 
the  point  which  the  Board  called  attention  to  in  particular. 
The  number  that  have  been  certified  is  now  somewhere  in  the 
neighborhood  of  180,  perhaps  nearer  200. 

Dr.  W.  H.  Wilder,  a  member  of  the  Board,  said  that  cer- 
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tificates  had  been  issued  to  about  180  odd  since  the  time  of 
the  examination  in  New  Orleans.  The  next  examination  will 
be  held  in  Kansas  City  at  the  time  of  the  meeting  of  the 
American  Academy  of  Ophthalmology  and  Oto-Laryngology, 
and  at  that  meeting  the  quahfications  of  a  large  number  will 
be  considered.  To  supplement  what  Dr.  Jackson  has  said, 
the  attention  of  members  of  the  Society  should  be  called  to 
the  fact  that  the  Board  has  ruled  that  after  1920  all  appli- 
cants for  a  certificate  will  be  requested  to  present  the  re- 
quisite number  of  case  records,  together  with  their  applica- 
tion. As  he  has  mentioned,  in  the  past  a  goodly  number  of 
the  applicants  have  been  certificated  upon  their  credentials 
and  professional  record  without  the  submission  of  these  case 
records. 

The  Committee  on  Standardization  of  the  Illumination  of 
Test-Cards  and  Perimeters,  composed  of  Drs.  Zentmayer, 
Crampton,  Langdon,  and  C.  E.  Ferree,  honorary,  made  the 
following  report : 

At  the  last  meeting  of  the  Society  the  committee  made  a 
report  on  the  first  part  of  the  work  assigned  to  them,  and 
desired  at  this  time  to  make  known  the  result  of  their  en- 
deavors in  solving  the  question  of  the  standardization  of  the 
illumination  of  perimeters.  The  impracticability  of  securing 
a  uniform  and  controlled  source  of  daylight  decided  the  com- 
mittee to  devote  their  efforts  to  the  best  method  of  securing 
uniform  artificial  illumination. 

Several  of  the  methods  now  in  use  were  investigated  and 
deemed  unsatisfactory.  The  conclusion  was  reached  that, 
the  most  practical  way  would  be  to  have  the  source  of 
illumination  fixed  to  the  arc  of  the  perimeter,  as  suggested 
by  Frank  A.  Benford,  of  Schenectady,  N.  Y.,  or  otherwise 
arranged  to  secure  a  uniform  illumination  of  the  stimulus  in 
all  meridians  and  at  all  points  of  a  given  meridian.  As  it 
became  evident  that  the  question  could  not  be  solved  with- 
out laboratory  experimentation,  and  having  in  mind  the 
splendid  work  on  campimetry  and  the  sensitivity  of  the 
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retina  of  Professor  C\  E.  Ferree,  of  Bryn  Mawr  College,  the 
committee  secured  his  cooperation.  Later,  throught  he 
courtesy  of  your  President,  he  was  appointed  an  honorary 
member  of  the  committee.  The  result  of  these  studies  are 
as  follows: 

The  variable  factors  which  influence  the  apparent  limits  of 
color  sensitivity  are  the  wave-length  and  purity  of  the  stimu- 
lus, intensity  of  stimulus  and  the  visual  angle,  length  of  ex- 
posure of  the  eye,  accuracy  and  steadiness  of  fixation,  the 
general  illumination  and  state  of  adaptation  of  the  retina, 
breadth  of  pupil,  and  the  brightness  of  the  preexposure  and 
of  the  background  or  surrounding  field.  The  most  important 
of  these  from  the  standpoint  of  the  office  or  chnic  are,  perhaps, 
the  intensity  of  the  stimulus,  the  brightness  of  the  preexpo- 
sure and  surrounding  field,  and  the  accuracy  and  steadiness 
of  fixation. 

Intensity  of  Sti7nulus. — By  a  sufficiently  wide  variation  in 
this  factor  alone  the  zones  of  color  sensitivity  may  be  made 
to  have  almost  any  breadth  within  the  limits  of  the  field  of 
vision  and  to  differ  radically  in  shape.  When  pigment  sur- 
faces are  used  as  stimufi,  the  illumination  of  the  perimeter 
arm  determines  the  intensity  of  the  stimulus  light.  Two 
methods  are  proposed  for  securing  an  even  illumination  of  the 
stimulus  at  every  point  on  the  perimeter  arm  and  of  repro- 
ducing this  illumination  from  time  to  time. 

(1)  WTien  the  source  of  light  is  inlaid  in  the  surface  of  the 
arm  or  its  continuation,  the  illumination  on  this  surface  will 
be  equal  for  approximately  180  degrees  on  either  side  of  the 
source.  The  value  of  this  illumination  at  every  point  will 
be  equal  to  the  normal  flux  of  light  from  the  luminous  sur- 
face divided  by  four  times  the  square  of  the  radius  of  curva- 
ture of  the  perimeter  arm.  A  perimeter  embodying  this 
principle  of  illumination  is  being  constructed  in  the  following 
way:  A  lamp-house  is  fastened  on  the  continuation  of  a  90 
degree  arm  in  such  a  position  that  an  opening  in  its  surface 
facing  the  observer  lies  in  the  continuation  of  the  surface  of 
the  perimeter  arm.  This  opening  is  filled  in  with  diffusing 
glass  bent  to  take  the  curvature  of  the  arm.  The  lamp- 
house  rotates  with  the  arm  and  thus  illuminates  it  uniformly 
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at  every  point  in  all  meridians.  The  method  has  the  follow- 
ing objections:  (a)  The  difficulties  in  construction  are  not 
eas}^  to  overcome,  (b)  Evenness  of  illumination  requires  an 
approximately  perfectly  diffusing  glass.  This  glass  is  diffi- 
cult to  obtain  and  prepare  and  its  transmission  is  apt  to  be 
low.  Moreover,  the  light  incident  on  the  perimeter  arm 
should  approximate  daylight  in  composition.  The  selective 
absorption  required  to  correct  the  light  from  the  lamp  to  this 
composition  further  reduces  the  intensity  enormously.  This 
double  loss,  first  by  absorption  and  second  b}^  the  somewhat 
wasteful  type  of  distribution  employed,  renders  it  difficult  to 
get  an  adequate  intensity  of  illumination  of  the  perimeter  arm. 
(2)  When  the  source  of  hght  lies  in  the  perpendicular  to 
the  plane  of  the  perimeter  arm  at  the  center  of  curvature,  it 
will  be  equi-distant  from  every  point  on  the  arm;  also  the 
angles  of  emission  and  incidence  of  the  beam  of  light  will  be 
equal  for  e\'ery  point  on  the  arm.  The  fulfilment  of  these 
conditions  guarantees  an  equal  intensity  of  illumination  at 
every  point  on  the  arm.  A  perimeter  has  been  constructed 
embodying  this  principle  of  illumination.  Two  arcs  of  the 
same  radius  of  curvature  were  constructed  at  right  angles  to 
each  other — one  a  ISO  degree  arc,  the  perimeter  arm;  the 
other  a  90  degree  arc,  the  lamp  arm,  at  the  end  of  which  is 
placed  the  source  of  light..  In  order  that  the  source  of  light 
shall  sustain  a  fixed  relation  to  the  permieter  arm  for  all 
positions  of  that  arm,  the  two  arms  are  fastened  together  at 
the  center  of  rotation.  About  the  source  is  a  housing  which 
was  designed  in  such  a  way  as  to  shield  the  eje  of  the  patient 
and  the  physician  without  interfering  with  the  distribution 
of  hght  to  the  permieter  arm.  Provisions  are  made  in  the 
construction  of  the  lamp-house  for  filtering  the  light  to  day- 
light quahty.  A  well-seasoned  type  C  Alazda  lamp  operated 
by  ammeter  and  rheostat  control  is  used  as  the  source  of  light. 
This  perimeter  is  not  difficult  to  construct  or  to  operate. 
It  provides  for  a  uniform  illumination  of  the  perimeter  arm 
in  all  meridians  with  light  of  a  good  intensity  and  quality, 
and  with  it  a  precision  of  control  is  possible  which  is  com- 
parable with  the  work  of  the  physical  laboratory.  Of  the 
two  instruments  proposed,  it  is  without  doubt  much  the 
more  feasible,  and  is  also  very  probabh'  the  more  correct  in 
actual  practice.    Both  instruments  are  correct  in  theory. 
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At  the  request  of  the  Chainiian  the  Committee  was  dis- 
charged, as  it  had  finished  its  work. 

The  report  of  the  Committee  on  an  International  Congress 
of  Ophthahnology  was  presented  by  Dr.  G.  E.  de  Schweinitz, 
Chairman  of  the  (leneral  Committee. 

At  their  several  meetings  in  1919  the  American  Ophthal- 
mological  Society,  the  Section  on  Ophthalmology  of  the 
American  Medical  Association,  and  the  American  Academy 
of  Ophthalmology  and  Oto-Laryngology  each  appointed  a 
committee  of  three  members  instructed  to  formulate  plans 
for  the  organization  of  an  International  Congress  of  Ophthal- 
mology to  meet  in  this  country. 

From  the  American  Ophthalmological  Society,  Drs.  G.  E. 
de  Schweinitz,  W.  H.  Wilmer,  and  Frederick  T.  Tooke. 

From  the  Section  on  Ophthalmology  of  the  American 
Medical  Association,  Drs.  W.  H.  Wilder,  Lucien  Howe,  and 
Francesco  Fernandez. 

From  the  American  Academy  of  Ophthalmology  and  Oto- 
Laryngology,  Drs.  Edward  Jackson,  W.  B.  Lancaster,  and 
Luther  C.  Peter. 

These  committees  met  in  New  York  October  21,  1919,  and 
effected  an  organization  of  the  combined  committees,  as  fol- 
lows: Dr.  G.  E.  de  Schweinitz,  Chairman;  Dr.  Edward 
Jackson,  Vice-Chairman ;  Dr.  Luther  C.  Peter,  Secretary. 

By  direction,  a  temporary  Subcommittee  on  Time  and 
Place  was  appointed,  as  follows:  Dr.  W.  H.  Wilmer,  Dr. 
W.  B.  Lancaster,  and  the  Chairman.  This  committee  met  in 
Washington,  and  resolved  to  recommend  Washington  as  the 
place  of  meeting,  and  April  as  the  month. 

After  submitting  of  their  recommendation,  at  several  later 
meetings  of  the  general  committees,  it  was  resolved  that 
Washington  should  be  the  place  of  meeting,  and  the  last 
Tuesday  in  April,  1922,  the  time  of  meeting.* 

The  Chairman  was  authorized  to  appoint  the  following 
subcommittees : 

1.  Committee  on  Organization,  Dr.  E.  C.  Ellett,  Chair- 
man. 

*  Subsequently,  it  was  resolved  that  the  Congress  should  convene  on  April 
18,  1922. 
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2.  Committee  on  Finance,  Dr.  Lee  M.  Francis,  Chairman. 

3.  Committee  on  Scientific  Business,  Dr.  Edward  Jackson, 
Chairman. 

4.  Committee  on  Membership  and  Credentials,  Dr.  Walter 
R.  Parker,  Chairman. 

5.  Committee    on    Arrangements,    Dr.    W.    H.    Wihner, 
Chairman. 

The  personnel  of  these  committees  has  been  selected  to 
represent  all  sections  of  the  United  States,  as  well  as  Canada, 
Cuba,  Mexico,  Central  and  South  America.  Three  well- 
attended  meetings  of  these  committees  have  taken  place,  as 
follows:  In  Philadelphia,  March  6,  1920,  in  New  Orleans, 
April  27,  1920,  in  Hot  Springs,  Va.,  June  15,  1920,  and  com- 
plete reports  of  the  various  committees  and  subcommittees 
were  presented. 

It  has  been  resolved,  if  the  work  of  the  committees  is 
accepted,  to  issue  invitations  as  speedily  as  possible  to  join 
this  Congress  to  physicians  (ophthahnologists  and  others  in- 
terested in  ophthalmology)  in  good  standing  in  the  American 
Medical  Association,  or  other  recognized  scientific  and  medi- 
cal societies  of  the  United  States  and  Canada,  and  to  physi- 
cians (ophthalmologists)  in  good  standing  in  Cuba,  Mexico, 
Central  and  South  America,  and  also  to  physicians  through 
their  constituted  ophthalmologic  societies  in  those  foreign 
countries  with  whom  we  are  (March  6,  1920)  in  diplomatic 
relationsliip. 

It  was  further  resolved  that  the  official  languages  of  the 
Congress  shall  be  English,  French,  and  Spanish,  and  that  the 
membership  fee  shall  be  ten  (10)  dollars  in  United  States 
money. 

Much  work  has  been  done  in  relation  to  organization,  ar- 
rangements of  the  scientific  business  and  membership,  and 
certain  plans  looking  to  the  financing  of  the  enterprise  have 
been  submitted  and  adopted. 

The  report  of  the  committee,  as  far  as  it  had  proceeded,  was 
received  and  accepted  by  the  Section  on  Ophthalmologj'  of 
the  American  Medical  Association  in  April,  1920.  It  will  be 
presented  to  the  American  Academy  of  Ophthalmology  and 
Oto-Laryngology  at  its  meeting  next  October  in  Kansas 
City.    It  is  now  presented  to  this  Society  for  action. 
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Upon  motion  of  Dr.  Edward  Jackson  the  report  was  ap- 
proved, and  the  Committee  appointed  by  this  Society  con- 
tinued with  authority  to  participate  in  the  organization  and 
conduct  of  such  an  International  Congress  of  Ophthalmology. 

After  adoption  of  the  report,  Dr.  de  Schweinitz  said  that  as 
soon  as  possible  after  the  middle  of  August  invitations  will 
be  sent  to  the  foreign  countries  in  due  form.  This  statement 
was  not  added  to  the  report  as  the  committee  desired  to 
know  whether  the  report  would  be  accepted.  Members  of  the 
Society  should  understand  that,  with  this  authorization  and 
the  authorization  of  the  other  two  constituent  societies,  the 
machinery  of  the  Congress  can  go  on  under  the  original 
resolution. 

The  President  announced  the  following  Committees: 

Council:  Drs.  C.  F.  Clark,  Cassius  D.  Wescott,  Walter  B. 
Lancaster,  Walter  R.  Parker,  and  Walter  E.  Lambert. 

Committee  on  Theses:  Drs.  William  H.  Wilnier,  Howard  F. 
Hansell,  and  George  S.  Derby. 

Committee  on  Program:  Drs.  William  T.  Shoemaker,  E.  A. 
Shumway,  and  the  Secretary. 

Committee  on  Publication:  Drs.  H.  Friedenwald,  J.  W. 
Charles,  and  the  Secretary. 

Committee  on  Prize  Essays  for  the  Medal  for  Research  of  the 
American  Ophthabnological  Society:  Drs.  Lucien  Howe,  John 
E.  Weeks,  and  the  Secretary. 

Representatives  on  the  American  Board  for  Ophthalmic  Ex- 
aminations: Dr.  E.  C.  Ellett,  to  serve  for  three  years.  Dr. 
John  E.  Weeks,  to  serve  for  two  years,  and  Dr.  Mjdes  Stand- 
ish,  to  serve  for  one  year. 

Committee  to  Revise  the  Constitution  and  By-Laws:  Drs. 
WiUiam  Zentmayer,  W.  H.  Wilder,  George  S.  Derby,  B.  R. 
Kennon,  and  the  Secretary. 

Committee  on  an  International  Congress  of  Ophthalmology: 

Drs.  C  .E.  de  Schweinitz  ,W.  H  .Wilmer  and  Frederick  T.  Tooke. 

Drs.  W.  H.  Wilmer  and  L.  S.  Greene  will  represent  the 
3 
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Society  as  Delegate  and  Alternate  on  the  Executive  Com- 
mittee of  the  Congress  of  American  Physicians  and  Surgeons, 
to  be  held  in  Washington  in  1922. 

The  President  announced  the  follow7ng  deaths  during  the 
year:  Dr.  Samuel  D.  Risley,  Philadelphia,  elected  in  1880; 
Dr.  Stephen  O.  Richey,  Washington,  D.  C,  elected  in  1884; 
Dr.  H.  S.  Oppenheimer,  New  York,  elected  in  1887;  Dr. 
Robert  L.  Randolph,  Baltimore,  elected  in  1892;  Dr.  Wil- 
liam K.  Rogers,  Columbus,  Ohio,  elected  in  1900;  Dr.  C.  R. 
Holmes,  Cincinnati,  Ohio,  elected  in  1906;  and  Dr.  L.  W. 
Callan,  New  York,  elected  in  1909. 

As  Dr.  Ring  had  brought  to  the  meeting  the  memoir  of 
Dr.  Samuel  D.  Risley  the  President  suggested  that  he  be  per- 
mitted to  read  it.    Dr.  Ring  then  read  the  memoir. 

The  President  announced  that  the  next  business  before  the 
Society  was  the  consideration  of  the  proposed  amendments 
to  the  Constitution  and  By-Laws,  as  proposed  by  Dr.  Lucien 
Howe  at  the  meeting  in  1918.  The  proposed  amendments, 
together  with  the  report  of  the  Committee  appointed  to  con- 
sider the  changes  suggested,  came  up  for  action  at  the  last 
meeting  of  the  Society,  but  as  there  was  not  a  quorum  present 
the  consideration  of  the  report  and  amendments  were  de- 
ferred until  this  session  of  the  Society.  The  President  an- 
nounced that,  as  he  was  Chairman  of  the  Committee  that 
had  considered  the  amendments  and  made  certain  recom- 
mendations, he  would  ask  Dr.  Weeks  to  take  the  chair. 

Dr.  Weeks,  acting  President,  called  upon  Dr.  Hiram 
Woods,  Chairman,  to  present  the  report  of  the  Committee. 
In  preparing  the  report  Dr.  Woods  stated  that  the  method  of 
procedure  adopted  was  first  to  request  Dr.  Howe  to  put  his 
amendments  in  the  shape  in  which  he  wanted  them  presented 
to  the  Committee.  These  amendments,  as  he  prepared  them, 
together  with  an  explanatory  note  written  by  himself,  was 
sent  to  each  member  of  the  Committee,  who  was  asked  to 
present  his  own  \'iews  of  the  amendments.    After  consider- 


Minutes  of  the  Proceedings.  35 

able  correspondence  the  views  of  the  different  members  of  the 
committee  were  brought  into  definite  shape  by  the  chairman, 
and  sent  again  to  each  of  the  committee,  until  the  report  was 
adopted  as  presented  to  the  Society.  As  soon  as  completed 
the  report  was  sent  to  each  member  of  the  Society. 

Dr.  Woods  said  that  the  object  sought  by  Dr.  Howe  was 
an  improvement  in  the  scientific  proceedings  of  the  Society, 
and  with- this  aim  the  Committee  was  in  entire  accord.  The 
sole  question  is  as  to  the  means  by  which  that  is  to  be  ob- 
tained. The  Committee  considered  Dr.  Howe's  amend- 
ments and  came  to  a  conclusion  somewhat  different  from  the 
one  advocated  by  him.  Dr.  Woods  then  read  the  entire 
report. 

After  the  report  had  been  accepted  it  was  moved  that  the 
Society  take  up  the  consideration  of  the  amendments  seria- 
tim, and  vote  on  each  section  separately.  It  was  moved  that 
Section  3,  Article  VI,  as  suggested  by  the  Coimnittee  be 
substituted  for  the  original  amendment.  This  was  carried. 
It  was  then  moved  and  seconded  that  the  amendment  pro- 
posed by  the  Committee  be  adopted.    This  was  carried. 

The  Section  as  adopted  reads  as  follows : 

Any  member  or  associate  who  is  absent  from  regular  meet- 
ings for  three  consecutive  years  without  valid  excuse,  or  who 
shall  fail  for  five  years  to  contribute  to  the  scientific  pro- 
ceedings of  the  Society  by  proffer  of  a  paper  or  participation 
in  its  chscussions,  shall  be  drop"ped  from  the  roll,  honorary 
members  or  members  of  twenty  years'  standing  or  those  then 
serving  in  the  army  or  navy  being  excepted.  An  excuse  for 
absence  is  vahd  only  when  a  member  is  absent  from  the 
country  or  ill,  or  when  there  is  illness  of  a  member  of  his 
family.  This  By-Law  shall  be  printed  in  every  call  for  the 
annual  meeting. 

The  amendment  to  Section  1,  Article  I,  of  the  By-Laws, 

'^that  any  member  living  west  of  the  ninetieth  meridian  shall 
not  be  obliged  to  attend  a  meeting  or  give  excuse  for  absence 
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oftener  than  once  in  five  years,"  was  not  adopted,  but  the 
suggested  amendment  of  the  Committee  was  accepted,  as 
was  also  the  suggestion  that  it  become  Article  4,  Section  VI, 
of  the  By-Laws,  the  present  Section  4  becoming  Section  5. 
The  Section  as  adopted  reads  as  follows : 

''Any  membei  living  more  than  one  thousand  miles  from 
the  place  of  meeting  shall  not  be  obhged  to  attend  such  meet- 
ing or  give  an  excuse  for  absence  therefrom." 

The  other  amendments  offered  by  Dr.  Howe,  with  the 
changes  as  submitted  by  the  Committee,  were  freely  dis- 
cussed and  ultimately  rejected. 

It  was  then  moved  that  a  Committee  of  Five  be  appointed 
to  revise  the  Constitution  and  By-Laws,  and  that  a  copy  of 
the  changes  suggested  be  sent  to  each  member  of  the  Society 
before  the  next  annual  meeting.  Carried.  The  Chair  ap- 
pointed the  following  as  members  of  the  Committee:  Drs. 
Wm.  Zentmayer,  W.  H.  Wilder,  George  S.  Derby,  B.  R. 
Kennon,  and  the  Secretary. 

At  the  request  of  Dr.  Woods,  Chairman,  the  Committee 
appointed  to  consider  the  amendments  offered  by  Dr.  Howe 
was  discharged.    Dr.  Woods  then  took  the  chair. 

The  names  of  candidates  proposed  for  membership  were 
then  read.  The  Chair  announced  that  it  should  be  under- 
stood that  all  candidates  for  membership  must  possess  the 
certificates  of  the  American  Board  for  Ophthalmic  Examina- 
tions to  be  eligible  for  membership  in  the  Society. 

Dr.  W.  H.  Wilder  offered  the  following  motion: 

The  Council  be  instructed  to  inquire  into  the  character 
quahfications  of  a  candidate  for  membership  before  the  in- 
dividual candidate  be  requested  to  prepare  his  thesis. 

In  explanation  of  the  motion,  Dr.  Wilder  said  that  he 
thought  it  was  an  injustice  to  the  candidate  to  request  him 
to  present  a  thesis,  and  make  preparation  for  it,  only  to 
learn,  after  the  thesis  had  been  accepted  by  the  Thesis  Com- 
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mittee,  that  Council  found  for  some  reason  or  other  that  he 
was  not  quahfied  for  niemberstiip.  He  thought  it  should  be 
a  definite  rule  of  procedure  of  the  Council  to  determine  the 
character  qualifications  of  the  candidate,  other  than  scholar- 
ship as  manifested  in  his  thesis,  before  the  individual  is  re- 
quested to  present  a  thesis. 

The  motion  was  carried. 

Dr.  Edward  Jackson  made  a  motion  that  ''the  Publication 
Committee  be  instructed  to  fix  a  subscription  price  for  the 
Transactions  of  the  Society  which  can  be  announced  and 
known  from  year  to  year,  so  that  subscriptions  to  the  Trans- 
actions could  be  taken  from  outside  the  membership  of  this 
Society."  He  believed  that  by  facilitating  such  subscriptions 
it  would  increase  the  number  of  Transactions  that  could  be 
taken  and  read  for  the  benefit  of  the  Society  and  of  the  pro- 
fession in  this  country.    The  motion  was  carried. 

WEDNESDAY  MORNING,  JUNE  16TH. 
Exhibition  of  Cases,  New  Instruments  and  Apparatus. 
The  meeting  was   called  to  order  at  9  o'clock   by  the 
President,  Dr.  Hiram  Woods. 

12.  ''Thermophore."    Wm.  E.  Shahan,  M.D.,  St.  Louis. 

13.  "Holder  for  Half-Curved  Needle."  Lee  M.  Francis, 
M.D.,  Buffalo. 

14.  "Optical  Prescription  Blank."  A.  L.  Macleish,  M.D., 
Los  Angeles. 

15.  "The  Campperimeter."  C.  E.  Ferree,  Ph.D.,  and 
G.  Rand,  Ph.D.,  Bryn  Mawr.     (By  invitation.) 

The  following  papers  were  read  and  discussed : 

16.  "Corneal  Ulcer-Treatment."  Robert  Scott  Lamb, 
M.D.,  Washington. 

17.  "Argyrol."    Walter  B.  Lancaster,  M.D.,  Boston. 
Discussed  by  Drs.  Bruns,  Charles,  Weeks,  Parker,  Wilder, 

and  Lancaster. 
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18.  ''Neuropathic  Keratitis  Setting  in  Long  after  Alco- 
holic Injections  into  Gasserian  Ganglion  for  Relief  of 
Trigeminal  Neuralgia."  Burton  Chance,  M.D.,  Philadel- 
phia. 

Discussed  by  Drs.  Bruns,  Theobald,  Benedict,  Wescott, 
de  Schweinitz,  Holloway,  and  Chance. 

19.  "Uveitis  Dependent  Upon  Focal  Infection  in  the 
Appendix."    Hunter  H.  McGuire,  M.D.,  Winchester. 

Discussed  by  Drs.  Dodd,  Fridenberg,  and  Brown. 

20.  ( 1 )  ' '  Epibulbar  Carcinoma  Developing  Nine  Years  after 
the  Removal  of  a  Papilloma  of  the  Corneoscleral  Margin; 
(2)  Small,  Spindle-celled  Hemangiosarcoma  of  the  Eyehd  of 
a  Child  Aged  Five  Months ;  Excision  Followed  by  Radium 
Treatment;  (3)  Pathologic  Histology  of  a  Concussioned 
Eye  Following  Gunshot  Wound  of  Orbit."  G.  E.  de  Schwein- 
itz, M.D.,  Philadelphia. 

Discussed  by  Drs.  Jackson  and  Calhoun. 

21.  ''Bilateral  GHoma:  Report  of  a  Case  Successfully 
Treated  with  Radium."    Arnold  Knapp,  M.D.,  New  York. 

22.  "  GUoma  Retinae."  Henry  H.  Tyson,  M.D.,  New  York. 
Nos.  21  and  22  discussed  by  Drs.  Schoenberg,  Chance, 

Kennon,  Theobald,  and  Knapp. 

23.  "A  Case  of  Melanosarcoma  of  the  Choroid  with 
Gradually  Decreasing  Intra-ocular  Tension."  Lee  jNIasten 
Francis,  M.D.,  Buffalo. 

24.  "A  Case  of  Intra-ocular  Tumor  with  Unusual  Opera- 
tive Complications."    E.  C.  EUett,  M.D.,  Memphis,  Tenn. 

Nos.  23  and  24  discussed  by  Drs.  Weeks,  Greene,  Lambert, 
Zentmayer,  and  Wilder. 

25.  "Successful  Removal  of  the  Intra-orbital  Part  of  the 
Optic  Nerve  for  a  Primary  Intradural  Tumor,  with  Preserva- 
tion of  the  Eyeball  and  MotiUty,  by  the  Kronlein  Method." 
Robert  G.  Reese,  M.D.,  New  York. 

Discussed  by  Drs.  Knapp,  Ellett,  and  Davis. 
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26.  ''Exhibition  of  a  Patient  with  Accommodation  in  a 
Lensless  Eye."    J.  A.  White,  M.D.,  Richmond. 

Discussed  by  Drs.  Lambert,  Davis,  Tarun,  Fridenberg, 
Jackson,  Davis,  Charles,  and  White. 

27.  "Factors  which  Influence  the  Color  Sensitivity  of  the 
Peripheral  Retina."  C.E.Ferree,  Ph.D.,  and  G.  Rand,  Ph.D., 
Bryn  Mawr  College.    (By  invitation.) 

At  the  conclusion  of  this  session  Dr.  Arthur  H.  H.  Sinclair 
stated  that  he  wished,  in  a  word,  to  thank  the  ^members  of 
the  Society  for  the  privilege  accorded  him  in  being  permitted 
to  be  present  at  the  meeting  and  to  take  part  in  the  delibera- 
tions of  the  Society.  He  considered  it  a  great  privilege  and 
had  enjoyed  it  exceedingly,  and  had  much  pleasure  in  ex- 
pressing his  appreciative  thanks. 
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28.  ''Prolonged  Monocular  Occlusion  as  a  Test  for  the 
Muscle  Balance."    F.  W.  Marlow,  M.D.,  Syracuse. 

Discussed  by  Drs.  Blake,  Howe,  and  Marlow. 

29.  "Hereditary  Optic  Atrophy.  Report  of  a  Family." 
J.  Milton  Griscom,  M.D.,  Philadelphia. 

Discussed  by  Drs.  Libby,  Howe,  and  Jackson. 

30.  "  Eye  Tables  for  the  Determination  of  Compensations 
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to  the  Functions  of  One  or  Both  Eyes."  E.  E.  Holt,  M.D., 
Portland. 
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MEDICAL-SOCIAL  SERVICE  AND  FOLLOW-UP 
WORK  IN  THE  EYE  HOSPITAL. 

GEORGE  S.  DERBY,  M.D., 

Boston. 

It  will  be  admitted  by  all  that  no  hospital  at  the  present 
day  which  serves  the  people  can  give  really  efficient  service 
unless  it  makes  provision  for  social  service  work  and  estab- 
lishes some  sort  of  follow-up  system.  The  importance  of 
this  subject,  and  the  infreciuency  with  which  it  is  discussed 
at  our  meetings,  form  the  justification  for  this  paper.  Prob- 
ably a  large  part  or  all  of  what  I  am  about  to  say  is  familiar 
to  most  of  you  here,  but  in  spite  of  that  I  wish  to  outline 
briefly  the  status  of  medical-social  service  and  follow-up 
work  at  the  Massachusetts  Charitable  Eye  and  Ear  Infirm- 
ary, and  to  invite  your  criticism  and  suggestions. 

I  need  not  go  into  the  history  of  this  department,  except 
to  say  that  it  was  started  in  1907  with  one  worker  and  was 
financed  by  charitable  persons  outside  the  hospital,  until 
in  1909  it  was  taken  over  by  the  hospital.  A  certain  amount 
of  follow-up  work  was  being  done  by  the  Social  Service,  but 
no  organized  effort  had  been  made  along  this  line  until  1916, 
and  this  was  interrupted  by  the  war.  In  1919  a  follow-up 
worker  was  installed  at  the  Infirmary  as  a  separate  line  of 
efiPort,  and  a  year  later  she  was  placed  under  the  Social 
Service  Department  in  order  to  avoid  the  overlapping  which 
inevitably  occurred.  I  may  say  also  that,  as  yet,  our  Social 
Service  Department  has  not  recovered  from  the  contraction 
due  to  the  war  and  to  the  loss  by  the  hospital  of  an  annual 
state  appropriation  of  $45,000. 

I  will  pass  over  the  routine  social  service  work  which  is 
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done  in  every  hospital,  such  as  the  investigation,  help,  and 
placing  of  cases  which  come  into  the  hospital  from  day  to 
day,  and  its  action  as  a  means  of  contact  between  the  hospi- 
tal and  the  many  charitable  and  other  agencies  which  exist 
in  every  community.  This  work  takes  much  of  the  time 
and  is  the  daily  routine  of  social  service,  and  we  accept  it 
now  as  a  matter  of  course. 

As  the  work  developed  it  became  evident  that  we  could 
not  burden' the  social  service  or  follow-up  with  every  case 
which  was  admitted,  and  more  and  more  we  came  to  divide 
the  material  into  certain  groups. 

From  the  standpoint  of  follow-up  work,  I  think  the  most 
important  group  is  formed  by  the  acute  cases,  in  which  sight 
may  be  lost  speedily  unless  provision  is  made  for  effective 
and  continuous  treatment.  I  refer  especially  to  the  severe 
corneal  ulcerations,  the  acute  cases  of  iritis,  and  to  the 
injuries  of  the  eye.  All  these  cases  should  be  admitted. to 
the  hospital,  but  there  may  be  no  bed  or  there  maj^  be  an 
unwillingness  on  the  part  of  the  patient.  Even  if  a  patient 
refuses  to  enter,  I  do  not  think  it  is  right  for  us  to  wash  our 
hands  of  him  and  trust  to  luck  that  he  will  return  to  con- 
tinue his  treatment  or  will  go  elsewhere.  We  do  not  have 
this  trouble  often  with  the  injury  cases;  but  ^\dth  the  others, 
and  when  they  refuse  to  enter,  we  register  them  on  our 
follow-up  list  and  take  measures  to  induce  them  to  return. 
Such  measures  are  usually  successful.  At  least,  we  can  get 
them  into  other  medical  hands.  It  is  certainly  contrary  to 
sound  economic  policy  to  abandon  them. 

From  the  standpoint  of  saving  sight,  one  of  the  most  im- 
portant, if  not  the  most  important,  group  of  cases  we  have 
to  deal  with  is  formed  by  the  non-congestive  glaucomas. 
The  congestive  glaucoma  case  will  ordinarily  return  of  his 
own  volition.  I  regret  to  say  that  I  have  seen  a  not  incon- 
siderable number  of  hospital  cases  that  have  gone  practically 
blind  because  they  have  either  been  ignorant  or  were  dis- 
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couraged  with  the  apparent  lack  of  benefit  from  treatment. 
It  comes  down  to  the  fact  that  unless  you  have  the  means  of 
reaching  patients  and  getting  them  back,  practically  no 
glaucoma  cases  should  be  trusted  on  miotic  treatment,  and 
this  works  a  very  considerable  hardship  on  those  cases  where 
miotics  are  indicated.  Under  our  present  arrangement, 
glaucoma  patients  are  calendared  for  certain  dates  and  are 
brought  back  with  certainty.  If  on  miotic  treatment,  they 
are  seen  frequently  and  until  the  doctor  in  charge  is  satisfied 
that  they  understand  the  technic  of  using  the  drops  and  are 
sufficiently  impressed  with  its  importance.  They  are  then 
put  on  the  regular  schedule  of  visits  every  three  months. 
We  find  that  once  the  hospital  patient  realizes  that  a  per- 
sonal interest  is  being  taken  in  his  case  it  is  comparatively 
easy  to  get  him  back. 

The  next  group  is  the  tubercular  one,  and  in  this  I  should 
like  to  include  phlyctenular  disease.  The  class  for  ocular 
tuberculosis  which  was  carried  on  at  our  hospital  for  nine 
years  has  been  described  elsewhere  and  needs  no  comment, 
except  to  say  that  in  my  humble  opinion  it  still  forms  the 
best  method  of  handling  this  very  resistent  and  stubborn 
disease.  Unfortunately,  our  class  was  interrupted  by  the 
war  and  has  not  yet  been  reestablished,  but  it  will  be  when 
funds  allow\  These  patients  form  a  relatively  small  group 
and  require  intensive  work,  especially  in  the  homes.  The 
phlyctenular  group  presents  a  somewhat  similar,  but  less 
acute,  problem.  It  is  not  improbable  that  these  cases  also 
might  best  be  treated  in  classes.  This  is  the  material  that 
best  illustrates  the  value  of  social  work.  At  present  all  our 
phlyctenular  cases  are  automatically  referred  to  the  Social 
Service  Department.  It  is  the  duty  of  that  Department  to 
follow  these  cases  through.  They  are  given  examinations 
of  the  nose  and  throat,  teeth,  and  a  general  physical  as  a 
routine,  and  the  home  is  investigated.  In  view  of  all  the 
information  obtained  the  future  method  of  handUng  each 
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case  is  decided  upon.  As  has  been  pointed  out  before,  tlie 
phlyctenular  child  often  means  a  case  of  open  tuberculosis 
in  the  home,  and  as  such  is  of  importance  to  the  community. 

The  interstitial  keratitis  group  pays  the  social  worker  a 
large  dividend.  A  full-time  worker  is  wholly  occupied  by 
these  cases  in  our  hospital.  They  are  also  referred  to  the 
Social  Service  by  virtue  of  the  diagnosis  and  are  examined 
in  much  the  same  way  as  is  the  phlyctenular  group.  Once 
the  diagnosis  is  made,  however,  their  general  treatment  is 
carried  out  in  the  SypMlis  Clinic  of  the  Massachusetts  Gen- 
eral Hospital,  and  finally,  when  their  eyes  no  longer  need 
attention,  they  are  turned  over  to  this  clinic  for  continued 
treatment.  This  group  again  is  of  public  health  importance, 
and  great  pains  are  taken  to  bring  in  and  to  investigate  the 
condition  of  the  parents  and  other  children.  A  study  of  some 
of  these  cases  was  presented  at  the  American  Medical  Asso- 
ciation meeting  in  1917.  At  present  we  have  about  seventy 
active  cases  under  treatment. 

Another  important  group  is  represented  by  the  cases  of 
ophthalmia  neonatorum.  Without  the  social  worker  we 
should  be  at  a  loss  in  handling  them.  Many  of  these  babies 
require  breast  milk  if  they  are  to  live.  This  may  often  be 
obtained  from  the  mother  or  elsewhere,  so  that  it  is  important 
to  establish  contact  with  the  home  at  once.  Perhaps  the 
case  shows  neglect — it  is  for  the  social  worker  to  find  where 
the  fault  lies,  that  it  may  be  presented  to  the  proper  authori- 
ties. In  the  gonorrheal  cases  the  disease  is  present  in  the 
mother  and  often  in  the  father,  and  they  must  be  brought 
to  the  hospital  and  treated.  For  the  benefit  of  future  babies, 
they  must  be  told  plainly  the  nature  of  the  disease  they 
suffer  from  and  what  its  consequences  are,  and  a  great  deal 
of  valuable  work  can  be  done  along  the  line  of  preparing  the 
home  for  the  return  of  the  baby.  All  this  work  should  be 
done  bj^  other  agencies  than  ours,  but  as  yet  the  public  health 
authorities  have  been  unwilling  to  undertake  it. 
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The  last  group  I  propose  to  touch  is  the  myopic  one. 
Prevention  is  better  than  cure.  We  see  a  not  inconsiderable 
number  of  cases  each  year  that  have  become  industrially 
unfit  through  increasing  myopia.  We  have  started  to  check 
up  our  myopes  each  year,  and  expect  to  institute  measures  of 
control  in  those  cases  where  progress  is  alarmingly  rapid. 

As  a  matter  of  survey,  the  Department  has  undertaken 
to  tabulate  for  a  year  the  industrial  accidents  which  pass 
through  the  clinic  or  are  entered  directly  to  the  wards  from 
the  scene  of  injury.  During  the  past  seven  and  one-half 
rnonths  154  such  cases  have  been  admitted.  The  findings  of 
the  entire  year  may  show  something  worth  while,  and  the 
Department  hopes  to  be  able  to  work  out  the  problem  in 
conjunction  with  the  Massachusetts  Industrial  Accident 
Board. 

More  and  more,  as  time  goes  on,  does  the  work  take  on 
a  public  health  phase,  and  on  this  account  it  has  been  thought 
best  to  attach  to  the  Department  at  least  one  worker  who 
has  an  intimate  knowledge  of  the  entire  workings  of  health 
departments  and  public  and  private  health  agencies  in  the 
state.  The  work  is  wholly  an  educational  one,  which  cannot 
be  carried  out  by  the  Department  alone  but,  in  its  far- 
reaching  aspect,  is  a  cooperative  one  and  can  be  done  only 
by  the  close  interrelation  of  outside  and  inside  agencies. 

One  phase  of  follow-up  has  not  been  touched,  which  is  the 
routine  return  of  selected  cases  each  year  so  that  the  final 
results  of  operation  and  treatment  may  be  learned.  This 
seems  to  me  to  be  of  the  greatest  importance  for  every  hos- 
pital. 

This,  in  brief,  covers  the  principal  lines  along  which  we 
are  working  at  present,  and  it  should  be  emphasized  again 
that  this  paper  has  not  touched  routine  social  service  work, 
which  must  form  a  very  large  part  of  the  activity  in  every 
hospital. 
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DISCUSSION. 

Dr.  Wm.  F.  Hardy,  St.  Louis,  Mo. :  There  is  one  feature 
of  Dr.  Derby's  paper  I  desire  to  discuss,  that  referring  to 
phlyctenular  conjunctivitis  and  keratitis.  Though  it  may 
appear  irrelevant  to  introduce  into  the  discussion  the  ques- 
tion of  etiology,  it  cannot  be  escaped  if  it  be  admitted  that 
tuberculosis  is  connected 'in  any  form  or  in  any  manner  with 
this  ocular  disease.  All  ophthalmologists  may  not  be,  but 
pediatricians  quite  generally  are,  convinced  that  phlyctenular 
ophthalmia  is  closely  associated  in  some  way  with  tubercu- 
losis. Hospital  care  and  follow-up  observations  by  social 
service  workers  in  conjunction  with  pediatric  clinics  have 
thrown  light  on  this  important  and  often  troublesome  con- 
dition. 

Dr.  T.  C.  Hempelmann,  of  St.  Louis,  has  just  completed  a 
study  based  on  196  cases,  looking  at  phlyctenulosis  from  the 
viewpoint  of  the  pediatrician.  Speaking  of  the  association 
of  tuberculosis  and  phlyctenular  disease,  he  states  that  the 
question  is  of  more  than  academic  interest,  for  if  it  can  be 
proved  that  phlyctenular  ophthalmia  is  a  manifestation  of 
tuberculosis  or  bears  an  intimate  relation  to  this  disease,  then 
every  child  so  afflicted  has  a  right  to  demand  the  benefits  of 
an  anti-tuberculous  regmien.  Phlyctenulosis,  when  present, 
would  then  afford  an  easy  means  of  recognizing  clinical  tu- 
berculosis and  prompt  the  initiation  of  such  measures  as 
would  m  many  instances  insure  a  reasonable  chance  of  re- 
covery in  a  disease  of  notoriously  uncertain  outcome.  It 
was  noticed  that  the  longer  the  children  were  observed,  the 
greater  the  percentage  of  tuberculous  lesions  which  developed. 
Thus,  although  51  per  cent,  of  the  children  in  the  entire  series 
of  .196  cases  showed  tuberculous  involvement  of  one  or  more 
organs,  of  35  children  who  were  followed  for  periods  of  from 
one  to  nine  years — and  this  is  the  important  point  in  rela- 
tion to  the  paper  of  Dr.  Derby — 83  per  cent,  developed  tu- 
berculosis of  one  sort  or  another.  This  latter  fact,  I  take  it,  is 
of  the  utmost  significance,  and  imposes  upon  us  the  obliga- 
tion to  follow  up  phlyctenular  cases,  with  the  aid  of  the 
pediatrician,  over  a  prolonged  period  of  time,  in  order  to 
anticipate,  prevent,  or  mitigate  the  development  of  active 
tuberculosis. 
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Dr.  G.  E.  de  Schweinitz,  Pliiladelphia :  Because  until  quite 
recently  I  have  been  for  a  number  of  years  President  of  the 
Social  Service  Department  of  the  University  Hospital,  which 
was  founded  largely  under  the  inspiration  of  Dr.  Cabot,  I  am 
greatly  interested  in  Dr.  Derby's  excellent  paper.  The  pre- 
vention of  blindness,  as  well  as  the  prevention  of  many  kinds 
of  degraded  vision,  has  been  greatly  helped  by  a  follow-up 
system  and  by  education  through  the  agencies  of  Hospital 
Social  Service;  in  this  respect  ophthalmia  neonatorum  and 
phlyctenular  keratitis  are  conspicuous  examples. 

Glaucoma  patients  are  important  in  this  regard.  I  venture 
to  quote  from  an  address  on  this  subject  delivered  some  years 
ago.  The  social  worker  who  makes,  to  use  Mr.  Greene's  ex- 
pression, a  calendar  of  glaucoma  patients  in  any  hospital, 
and  properly  follows  them  up,  will  do  much,  for  it  is  through 
this  channel  that  the  education  most  readily  passes  to  the 
races  among  which  this  disease  is  most  prevalent.  Further- 
more, an  important  function  of  social  service  is  concerned 
with  the  recognition  of  symptoms  in  those  who  have  never 
presented  themselves  for  examination  and  yet  sadly  need 
attention,  not  only  in  the  house  visited,  but  also  in  the  neigh- 
bor's house,  and  quickly  the  knowledge  of  the  symptoms  of  a 
disease  which  demands  prompt  treatment  filters  through  the 
crowded  street.  Such  a  disease  is  glaucoma.  While  ex- 
amining a  poor  woman  who  had  never  had  any  proper  ocular 
attention  and  who  was  practically  blind  from  glaucoma,  one 
of  the  children  remarked:  "We  used  to  wonder  why  mother, 
when  she  took  us  to  the  movies,  always  saw  colored  rings 
around  the  lights."  If  "mother"  had  only  known  what  they 
signified,  there  would  be  one  less  blind  woman  in  the  city 
from  which  I  come;  there  are  many  others. 

The  value  of  the  follow-up  system  in  the  management  of 
interstitial  keratitis  from  the  social  service  standpoint  need 
not  be  emphasized;  it  is  only  too  evident.  But  the  social 
service  worker  can  render  the  needed  attention  not  only  to 
the  child  with  the  keratitis,  but  usually  can  bring  the  parents 
to  proper  examination.  One  of  our  social  service  records 
summarized  reads  thus:  A  child  with  interstitial  keratitis 
came  to  the  dispensary;  the  social  service  worker  found  an 
older  sister  in  the  early  stage  of  the  same  disease ;'  persuaded 
the  parents  to  undergo  examination — both  were  syphilitic; 
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parents  and  children  were  placed  under  prolonged  effectual 
treatment ;  since  then  the  mother  has  given  birth  to  a  healthy 
child.  Dr.  Derby  has  rendered  good  service  in  emphasizing 
the  importance  of  social  service  work  in  its  relation  to  our 
special  department  of  medicine  and  surgery. 

Dr.  Arthur  E.  Ewing,  St.  Louis,  Mo. :  I  wish  also  to  say 
a  word  with  regard  to  the  social  service  and  its  value  in  the 
matter  of  blennorrhea!  ophthalmia.  In  former  days  I  had 
charge  of  a  great  deal  of  the  clinical  work  in  St.  Louis  in  con- 
nection with  Washington  University,  and  we  had  then  any 
quantity  of  blennorrhea!  ophthalmia  in  the  clinic.  I  have 
noticed  since  the  organization  of  the  Social  Service  Depart- 
ment and  since  we  have  so  many  good  trained  nurses  that 
this  has  greatly  decreased,  and  I  attribute  it  to  the  cleanli- 
ness that  has  been  taught  the  people  through  the  Social 
Service  Department. 

Dr.  W.  E.  Lambert,  New  York:  I  would  like  to  ask  if 
Dr.  Derby  considers  it  necessary  to  have  all  the  social  service 
workers  graduate  nurses,  or  may  some  of  them  be  simply 
trained  attendants?  I  think  it  best  to  have  them  all  graduate 
nurses.  Ojie  of  the  difficulties  in  the  social  service  work  is  to 
make  the  Board  of  Directors  and  the  superintendent  appre- 
ciate the  importance  of  this. 

Dr.  George  S.  Derby,  Boston :  Most  of  our  social  workers 
are  graduate  nurses,  and  I  feel  it  is  an  advantage  to  have 
training  as  nurses.  There  is  only  one  who  is  not  a  nurse, 
with  the  exception  of  the  few  volunteers,  which  we  use  for 
various  purposes.  I  think  it  is  a  great  advantage  for  them 
to  have  nurse's  training. 
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THROMBOSIS  OF  RETINAL  VEIN  AFTER 
INFLUENZA. 


EDWARD  JACKSON,  M.D., 
Denver,  Col. 


The  clinical  course  and  exact  pathologic  changes  of  ob- 
struction of  the  retinal  vessels  are  still  so  imperfectly  known 
that  we  are  justified  in  recording  additional  cases  that  seem 
to  be  of  this  character. 

Case  1.— Mrs.  H.  J.  :M.,  aged  fifty-nine  years.'  History 
negative  except  for  influenza  in  :^Iay,  1918,  from  which 
she  lost  over  20  pounds  in  weight.  Two  of  her  children,  both 
young  adults,  subsequently  died  of  this  disease.  Having 
suffered  severe  pain  in  the  head  and  eye  the  day  before,  the 
sight  in  the  right  eye  became  very  dim  on  June  20th.  She 
was  given  potassium  iodid  in  moderate  doses,  and  as  marked 
gastric  symptoms  followed,  she  was  kept  in  bed  several  days. 
Later  she  was  given  this  drug  up  to  five  grains  three  times  a 
day,  but  it  could  not  be  continued,  and  three  or  four  grains 
a  day  was  all  that  was  well  tolerated. 

July  22,  1918:  First  seen  by  the  writer  with  \.R.E.= 
0.006,  eccentric;  V.L.E.=0.5,  without  glasses.  She 
thought  the  sight  of  the  right  eye  had  grown  a  httle  better 
in  the  last  dav  or  two.  General  health  good.  Blood  pres- 
sure, 140-120."  Urine  normal.  External  appearance  of  eyes 
normal.  Media  clear.  The  arteries  seem  rather  pale,  with 
broad  Hght  streak.  The  veins  are  a  little  irregular  in  cahber 
and  slightly  obscured  at  some  crossings,  especially  in  the 
macular  region  of  the  right  eye.  In  this  region  there  is  a 
large  hemorrhage  two  and  one-half  disc  diameters  in  diameter. 
This  has  a  nearly  circular,  smooth  outline,  and  in  the  upper 
portion  more  than  half  has  been  absorbed.  Its  original  border 
is  shown  bv  a  light  grayish  line,  apparently  not  a  reflex. 
A  second  hemorrhage,  much  smaller,  is  situated  near  the 
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upper  temporal  margin  of  the  first.  Both  are  apparently 
subhyaloid  in  .situation.  A  still  smaller  hemorrhage  is  seen 
along  the  lower  nasal  branch  of  the  retinal  artery.  The 
lower  macular  vein  is  large,  tortuous,  and  obscured  as  it 
approaches  the  macular  hemorrhage.  Several  other  small 
hemorrhages  are  found  in  its  distribution. 

July  26th:  The  above  appearances  are  shown  in  the 
sketch  made  to-day  (Fig.  1).  The  absorption  has  progressed 
since  the  eye  was  first  examined.  There  are  also  white  spots 
in  the  retina  near  the  lateral  borders  of  the  large  hemorrhage. 

August  oth:  Vision  has  increased  in  the  right  eye  from 
0.08  on  July  31st  to  0.67  to-day. 

January  11,  1919:  Corrected  vision  is  now:  O.D.  +  1-OO 
sph.  C -0.50  cvl.  ax.  75°  =  1.  O.S.  +  1.50  sph.C-l-OO  cyl. 
ax.  95°  =  1.2. 

The  area  originally  covered  by  the  larger  hemorrhage  now 
presents  about  fifty  white  dots  scattered  throughout  its 
extent,  each  looking  much  like  those  shown  outside  this  area 
in  Fig.  1,  which  have  not  entirely  disappeared.  The  ap- 
pearance of  these  dots  resembles  Plate  XXXIX,  Fig.  89,  in 
Frost's  Atlas. ^  except  that  in  this  case  the  dots  are  seen,  not 
against  a  dark  area  of  hemorrhage,  but  against  almost  nor- 
mal fundus.  Except  for  these  and  the  slight  vascular 
changes  noted  at  the  first  examination,  the  fundus  of  the 
right  eye  appears  normal. 

Case  2. — ]Mrs.  G.  B.  G.,  then  aged  thirtj'-three,  was  seen 
for  headaches  and  eveache  on  May  9,  1918,  and  given  the 
following:  O.D.-0.75  cvl.  ax.  88°  =  1.2.  O.S.-1.37  cyl. 
ax.  88°  =  1.2. 

The  fundus  was  normal  in  each  eye,  except  that  the  retinal 
veins  were  slightly  obscured  at  some  crossings.  Glasses  re- 
Heved  the  headaches.     Her  history  was  otherwise  negative. 

December  2,  1918:  About  October  10th  she  had  influenza; 
was  in  bed  five  days,  then  had  general  headache  fom"  days. 
After  this  she  noticed  blurred  vision.  She  remained  weak 
for  about  two  weeks  after  the  attack.  Vision  is  now  R.E., 
1.2;  L.E.,  0.3.  There  seem  to  be  "streaks  of  cloud"  just 
below  the  point  looked  at.  There  has  been  no  change  in  this 
since  the  appearance  was  first  noted.  She  is  feeling  very  well 
now;   blood-pressure,  155  systolic,  120  diastoHc. 
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Examination. — The  eyes  externally  appear  normal.  The 
media  are  clear.  Right  ocular  fundus  normal.  Left,  an  area 
of  moderate  haziness,  sweilinj^,  and  striation  of  the  retina 
extends  from  above  the  disc  to  include  the  fovea  (Fig.  2). 
This  area  is  rather  sharply  limited  in  most  directions.  In  it 
are  seen  numerous  flame-shaped  hemorrhages,  some  white 
spots,  and  tortuous  dilated  veins.  (At  this  time  the  upper 
temporal  vessel,  which  was  obstructed,  was  so  hidden  at  the 
disc  that  it  might  be  taken  for  either  an  artery  or  vein,  but 
was  later  found  to  be  a  vein.)  The  fovea  shows  as  a  darker 
red  spot.  The  scotoma  found  to  correspond  to  this  area  is 
relative  (Fig.  3).  A  6  mm.  s(iuare  of  white  against  a  black 
screen  is  seen  at  one-half  meter,  except  in  the  blind  spot, 
which  is  a  Httle  enlarged,  and  at  points  corresponding  to  the 
larger  hemorrhages  and  white  spots.  No  change  in  the  ocular 
refraction.  She  was  given  potassium  iodid  and  told  to  rest 
the  eyes. 

December  19th :  V.L.E.,  0.15.  There  is  less  haziness  of  the 
retina,  except  around  the  fovea,  which  is  about  as  shown  in 
the  sketch.  No  fresh  hemorrhages  are  seen,  but  some  pre- 
viously seen  look  larger  and  their  edges  appear  more  distinct. 
Others  are  certainly  smaller,  and  some  of  the  smaller  ones 
have  disappeared.  The  white  spots  are  larger  and  more 
definite. 

January  30,  1919:  The  hemorrhages  are  all  much  smaller. 
There  is  still  edema  in  the  macula.  The  boundary  of  the 
affected  area  is  elsewhere  indefinite  or  gone,    V.L.E.,  0.3. 

February  28th:    Hemorrhages  all  gone.     V.L.E.,  0.5. 

April  18th:   V.L.E.,  0.8. 

May  28th:  The  fundus  appears  normal  except  a  few  fine 
new-formed  tortuous  vessels  are  seen  in  the  patch  of  hazy 
exudate  near  the  upper  temporal  margin  of  the  disc.  V.L.E., 
0.8.  The  slight  obscuration  and  narrowing  of  some  veins 
at  crossings  are  no  longer  noticed. 

October  8th:  All  new-formed  vessels  are  gone.  The  upper 
temporal  vein  appears  quite  regular  and  normal.  The  fundus 
to  the  upper  temporal  side  of  the  disc  is  possibly  a  little  pale 
and  gray.     Elsewhere  it  is  normal.     V.L.E.,  1. 

March  19,  1920:  Corrected  vision  of  the  left  eye,  1.1, 
with  some  hesitation.  She  cannot  see  the  whole  of  the  letter. 
The  fundus  looks  entirely  normal  in  both  eyes. 
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Comment. — It  may  be  questioned  if  Case  1  is  an  instance 
of  thrombosis  of  a  retinal  vein.  The  hemorrhages  were 
relatively  few,  and  they  were  not  confined  to  a  single  branch. 
Still  they  were  multiple  in  the  macular  region,  and  one  vein 
going  in  to  the  lower  part  of  the  region  was  markedl}^  en- 
larged, tortuous,  and  irregular.  On  the  other  hand,  the  hemor- 
rhage in  the  lower  nasal  quadrant  was  close  to  an  artery, 
and  there  was  no  other  evidence  of  disease  in  that  region. 

In  Case  2  the  evidence  of  venous  thrombosis  is  more  con- 
vincing. X  single  venous  area  was  affected.  The  vessels 
elsewhere  remained  unaffected,  and  in  this  area  became  nor- 
mal subsequently.  The  patient  became  and  continues 
healthy.  There  was  a  distinct  area  of  retinal  edema.  There 
was  evidently  a  serious  lesion  of  the  venous  trunk  in  question. 

In  both  cases  there  was  slight  indication  of  increased 
blood-pressure  in  the  retinal  vessels,  but  not  more  than  we 
often  find  in  patients  near  or  after  middle  life  in  good  general 
health,  who  go  for  years  without  retinal  hemorrhage  or  im- 
pairment of  vision.  In  Case  2  these  are  no  longer  noticed. 
The  completeness  of  the  recovery  of  vision,  and  also  of  the 
general  condition  of  the  fundus  as  discernible  with  the 
ophthalmoscope,  seem  to  indicate  that  the  cause  was  neither 
permanent  nor  progressive.  The  blood-pressure  taken  at 
different  times  was  scarcely  abnormal  for  the  patient's  age. 

In  its  general  tendency  to  cause  thrombosis  of  large 
peripheral  \^essels,  influenza  is  ranked  (Blumer-)  close  after 
typhoid  fever  and  pneumonia.  I  have  seen  severe  orbital 
thrombosis  in  a  case  of  fatal  influenza,  and  other  cases  have, 
been  reported.  In  his  classic  paper  on  ''Thrombosis  of  the 
Central  Vein  of  the  Retina"  Coats^  says:  ''The  patients  are 
usually  apparently  in  their  ordinary  health.  I  have,  how- 
ever, in  thi'ee  cases  obtained  a  history  of  influenza,  a  disease 
which  is  known  sometimes  to  cause  thrombosis  in  the  cere- 
bral vessels.  In  two  of  them  dimness  of  vision  occurred 
during  convalescence,  and  in  one  about  a  month  after  an 
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attack."  It  is  not  clear  whether  this  history  of  influenza 
was  obtained  in  three  of  the  four  cases  in. which  Coats  made 
the  pathologic  examination  of  the  eye,  or  in  a  larger  number 
of  cases  that  did  not  come  to  such  examination.  However, 
Coats'  reported  still  another  case:  "Thrombosis  of  the  left 
central  vein  in  a  man  aged  thirty-one.  Onset  probably  dur- 
ing an  attack  of  influenza  a  fortnight  before." 

Under  the  heading  "Retinal  Phlebitis"  E.  S.  Thomson'' 
reported. two  cases  in  many  respects  similar  to  those  here 
reported.  A  man  of  about  fifty  years  had  influenza,  and  one 
month  later  his  sight  became  hazy.  Seven  months  later  he 
had  another  attack  of  influenza  and  a  recurrence  of  the 
retinal  condition.  In  this  attack  the  lesion  occupied  an  area 
six  or  eight  times  as  large  as  the  optic  disc.  The  other 
patient  was  a  man  of  thirty-nine  whose  vision  became  blurred 
two  or  three  weeks  after  recovery  from  an  attack  of  influ- 
enza. The  affected  area  lay  below  the  optic  disc.  In  both 
cases  examination  seemed  to  exclude  arteriosclerosis. 

Leyden  and  Gutmann,*^  among  186  cases  of  influenza 
presenting  ocular  lesions,  classified  3.2  per  cent,  as  retinal 
lesions,  and  2.7  per  cent,  as  glaucoma.  Among  the  latter  it 
is  probable  that  a  large  proportion  were  cases  in  which 
glaucoma  followed  thrombosis  of  the  central  retinal  vein. 
Of  253  cases  of  optic  neuritis  ascribed  to  infectious  diseases 
Uhthoff^  found  72  followed  influenza.  It  might  be  well  to 
consider  if  cases  classed  as  optic  neuritis  or  retrobulbar 
neuritis  may  not  often  be  due  to  a  thrombotic  process  in  the 
nutrient  vessels  of  the  optic  nerve. 

Stieren,^  among  221  cases  of  influenza,  found  54  presented 
ocular  symptoms.  Of  four  fatal  cases  in  pregnant  women, 
one  with  "marked  neuroretinitis"  had  small  flame-shaped 
hemorrhages;  another  "had  a  fundus  picture  already  closely 
simulating  albuminuric  retinitis";  and  another  "an  ex- 
tremely cyanotic  retina." 

The  white  spots  in  the  macular  and  paramacular  region, 
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which  were  a  striking  feature  in  both  my  cases,  and  such  as 
figured  in  Frost's  Atlas/  have  been  seen  in  other  cases  of 
retinal  venous  thrombosis.  In  a  case  reported  by  Parsons^ 
of  partial  thi'ombosis  of  the  central  vein  of  the  retina  they 
were  a  verj^  striking  feature.  jNIan}'  of  them  remained  when 
the  case  was.  reported  almost  three  months  after  the  attack, 
although  they  were  then  diminishing. 

An  interesting  point  is  the  preservation  of  the  field  of 
vision  in  these  cases.  This  contrasts  strongly  with  the  con- 
dition found  in  retinal  embolism,  and  ^dth  chorioretinitis 
juxta-papillaris.  It  is  a  point  of  considerable  practical  im- 
portance in  the  diagnosis.  It  is  quite  in  harmony  with  the 
pathologic  findings,  in  the  earlier  and  less  malignant  cases  of 
thrombosis  of  the  retinal  veins,  that  the  obstruction  to  the 
blood  current  is  usually  not  complete.  Coats, ^  in  his  Case  1, 
cut  the  eye  in  serial  sections  transverse  to  the  nerve,  and 
states  expUcitly :  "At  no  point  is  the  vein  completel}^  obliter- 
ated, nor  is  any  laminated  or  organized  thrombus  to  be 
found  within  it."     In  this  case  hemorrhages  were  abundant. 

Both  of  my  patients  recovered  almost  their  full  vision,  and 
in  general  the  prognosis  of  such  cases  seems  favorable. .  Both 
patients  are  living  and  in  excellent  health  eighteen  months 
and  two  years  after  the  retinal  thrombus.  This  is  quite  the 
usual  outcome  of  such  cases.  It  is  to  be  recognized  that 
retinal  hemorrhage  from  venous  thrombosis  due  to  influenza 
has  not  the  sinister  significance  of  retinal  hemorrhage  from 
fome  other  causes. 
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RECURRENT  RETINAL  HEIVIORRHAGES  OF  ADO- 
LESCENCE WITH  REPORT  OF  A  SECOND  CASE. 

A.  EDWARD  DAVIS,  M.D., 

New  York. 

In  1912  I  reported  before  this  Society  the  case  of  a  young 
man^  (F.  E.  B.,  aged  twenty-two),  where  there  were  not  only 
repeated  and  extensive  hemorrhages  into  the  vitreous,  but 
a  most  pronounced  perivascuhtis  especialh"  affecting  the 
veins,  followed  in  each  eye  by  proliferating  retinitis,  vascular 
veils,  partial  detachment  of  the  retinae,  with  almost  total  loss 
of  vision  in  the  right  eye  (20/200),  and  complete  loss  of 
vision  in  the  left  eye.  The  present  case,  E.  W.,  aged  nine- 
teen, resembles  the  former  case  in  that  there  were  repeated 
vitreous  hemorrhages,  followed  by  retinitis  proliferans,  de- 
tachment of  the  retina,  and  loss  of  vision;  but  differs  from 
it  in  two  particulars:  first,  in  that  the  optic  nerves  were 
affected;  second,  in  marked  choroidal  changes  in  both  eyes. 
The  report  of  the  second  case  is  as  follows: 

E.  W.,  aged  nineteen  years,  male,  machinist.  First  con- 
sulted me  June  25,  1918,  giving  the  following  history:  One 
year  previously  the  \ision  in  the  left  eye  was  suddenly  lost 
and  the  eye  has  remained  blind  since.  As  it  caused  him  no" 
pain,  he  paid  but  little  attention  to  it.  Five  days  ago  the 
vision  in  the  right  eye  was  suddenly  and  all  but  completely 
lost,  and,  of  necessity,  he  was  compelled  to  seek  advice. 

Family  History. — Father  had  suffered  from  "bone  tuber- 
culosis" and  died  of  brain  tumor.  Mother  died  of  meningitis. 
Has  two  brothers,  one  older,  who  has  never  been  troubled 
with  his  eyes,  and  one  younger,  who  has  had  trouble  with 
one  eye,  but  nature  of  which  was  not  stated.  The  patient 
himself  has  enjoyed  good  health  and  continued  to  work  at 
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his  trade  as  a  machinist  even  after  losing  the  sight  in  the  left 
eye.  He  is  a  tall,  slender  blond  with  a  delicate  skin  and  high 
color.  Height,  5  feet  11  inches;  weight,  150  pounds. 
Temperature  this  morning,  99°  F. ;  pulse,  76. 

Eye  Examination:  V.R.E.,  10/200  eccentrically;  V.L.E., 
l.p.  Pupils  normal  in  size  and  reaction;  large  central 
scotoma  in  right  eye,  almost  circular  in  shape.  Ophthal- 
moscopic examination  shows:  Right  eye,  retinal  veins  greatly 
enlarged  and  tortuous,  with  the  arteries  but  slightly  enlarged; 
the  macular  region  is  markedly  edematous,  and  there  are 
choroidal  changes  under  and  about  the  retinal  veins  (chorio- 
retinitis) in  the  upper  and  lower  half  of  the  fundus  in  the 
medial  zone,  and  also  in  the  peripheral  temporal  part  of  the 
fundus;  vitreous  is  clear.  Left  eye,  optic  disc  is  elevated 
-f  3D. ;  the  retinal  veins  are  markedly  enlarged  and  tortuous, 
as  also  are  the  arteries,  but  to  a  lesser  extent ;  there  are  very 
pronounced  choroidal  changes  especially  following  the  course 
of  the  blood-vessels,  being  more  pronounced  at  the  periphery 
of  the  fundus,  where  also  the  retina  is  involved,  the  retina 
and  vitreous  having  connective-tissue  bands  with  blood- 
vessels in  them  (retinitis  proliferans),  the  retina  itself  being 
detached  in  spots  far  peripherally.  There  is  one  large  spot 
of  choroidal  atrophy  just  below  the  optic  disc  and  another 
further  down  near  the  periphery;  some  pigment  is  collected 
on  one  side  of  the  upper  and  larger  patch ;  two  small  hemor- 
rhages are  present  in  the  retina  on  the  temporal  side  far  out 
at  the  periphery.  The  vitreous  is  clear.  Tension  normal  or 
slightly  minus  in  each  eye. 

June  29th :  The  von  Pirquet  test  was  moderately  positive, 
although  a  fresh  hemorrhage  appeared  in  the  left  eye. 
.  July  1st:  Gave  1  mg.  O.T.,  subcutaneously.  The  second 
night  following  the  injection  the  patient  had  a  severe  chill 
and  was  unable  to  sleep;  the  arm  was  red  at  the  site  of  the 
injection,  and  the  temperature  rose  to  99°  F. 

July  6th:  Temperature,  97.3°  F.;  gave  2  mg.  O.T.  The  fol- 
lowing day  the  patient  waked  up  with  a  severe  headache, 
pains  in  the  back  and  legs  and  a  feeling  of  weakness  all  over. 
Temperature,  101.2°  F.,  pulse,  100;  arm  greatly  swollen  and 
marked  congestion  in  the  right  fundus.  Three  fresh  hemor- 
rhages in  the  left  fundus  with  increased  swelling  of  the  optic 
disc. 
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July  12th:  Six  days  followiiifi;  the  second  diagnostic  in- 
jection of  2  nig.  of  O.T.  the  patient  feels  much  improved, 
temperature  and  pulse  normal.  The  retinal  hemorrhages  in  the 
left  eye  are  almost  completely  absorbed,  while  the  edema  at 
the  right  macula  is  greatly  reduced.  V.R.E.,  15/70;  V.L.E., 
l.p.  Gave  2  mm.  B.E.,  vial  1  (Mulford),  that  is,  1/10,000 
mg. 

July  17th:  V.R.E.,  15/20-;  V.L.E.,  l.p.  The  edema 
at  macula  in  the  right  eye  has  disappeared  leaving,  however, 
some  fine  radiating  dotted  lines,  star-shaped,  at  the  macula. 
In  the  left  the  swelling  about  the  optic  disc  has  subsided  and 
but  one  small  hemorrhage  remains  in  the  retina. 

July  25th:  While  sitting  still  the  vision  in  the  right  eye 
suddenly  "faded  out."  When  seen  next  day,  the  vision  w^as 
reduced  to  counting  fingers  and  the  ophthalmoscope  showed 
the  vitreous  full  of  blood.  The  left  eye  remains  as  when  last 
examined.  Tuberculin  treatment  was  continued  and  the 
vision  in  the  right  eye  came  up  to  16/70  after  some  months. 

February  24,  1919:  Detachment  of  the  lower  half  of  retina 
in  each  eye  and  retinitis  proliferans  well  marked  in  peripheral 
portions  of  the  right  eye  were  noted.  V.R.E.,  fingers  at  one 
foot,  eccentric;  V.L.E.,  l.p. 

The  patient  later  came  under  the  care  of  Dr.  Charles 
Graef,of  New  York  City,  who  has  been  kind  enough  to  report 
what  he  did  for  him  and  the  ultimate  result,  the  gist  of  which 
report  I  herewith  append. 

"July  8,  1919:  E.  W.  was  brought  to  me  a  year  after  you 
first  saw  him  and  for  some  time  had  been  led  about  quite 
blind.  I  found  a  faint  trace  of  light  perception  in  the  upper 
part  of  the  right  eye  only,  the  retina  widely  detached,  and 
the  interior  so  obscure  that  no  more  details  could  be  made 
out.  I  did  a  trephining  on  the  light  eye  six  weeks  ago  and 
have  had  a  very  excellent  result.  The  retina  became  re- 
placed, the  vitreous  cleared  and  he  goes  about  the  city  now 
quite  well  alone.  He  has,  of  course,  only  eccentric  vision, 
as  the  macula  is  blotted  with  old  exudate.  The  veins,  which 
were  very  tortuous  and  swollen,  are  improving  very  notice- 
ably. He  is  highly  delighted  and  has  gone  to  the  country  for 
the  summer." 

May  23,  1920.  "The  later  history  of  the  boy  is  as  follows : 
He  went  to  the  country  some  weeks  after  I  operated  on  him 
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and  retained  useful  vision  for  nearly  three  months.  The 
detachment  then  recurred  and  he  returned  to  me.  He  begged 
me  to  operate  the  eye  again  and  I  did  so.  This  time  I  appUed 
a  cautery  point  to  the  trephine  openings,  which  I  made  in 
two  places,  hoping  thus  to  get  better  and  more  lasting  ad- 
hesion, but  the  operation  was  not  a  success  and  he  lost  his 
sight." 

In  the  two  cases  reported  by  me  it  is  of  interest  to  note  the 
points  of  similarity  and  also  the  features  in  which  they  varied. 
The  former  case,  F.  E.  B.,  reported  by  me  in  1912  before 
this  Society,  has  been  under  my  care  since  that  date,  and 
examined  as  late  as  JVIay  of  this  year,  and  the  following  note 
made:  May  5,  1920:  Patient  had  a  sharp  pain  in  his  right 
eye  last  week,  which  lasted  almost  an  hour.  Vision  was  not 
affected.  V.R.E.,  15/200;  V.L.E.,  l.p.  Ophthalmoscope: 
right  eye  shows  floating  specks  in  the  vitreous,  no  hemor- 
rhages; retinitis  proliferans  pronounced.  Posterior  cortical 
cataract  developing.  Left  eye  has  mature  secondary  cata- 
ract. Tension  normal  in  right;  slightly  plus  in  left  eye. 
General  condition  of  patient  good. 

Points  of  Similarity. — General :  Both  were  males,  young, 
slender,  but  well  muscled,  in  perfect  health  until  date  of  eye 
trouble.  History  of  tuberculosis  in  family  of  each,  negative 
history  as  to  syphilis,  gonorrhea,  etc.  Both  reacted  strongly 
to  the  tuberculin  tests — general,  local,  and  focal. 

Special :  Each  had  recurrent  retinal  hemorrhages  into  the 
vitreous;  later  retinitis  proliferans  and  finally  detachment 
of  the  retinae  and  loss  of  sight.  Case  1,  F.  E.  B.,  lost  sight 
completely  in  one  eye  and  maintained  15/200  only  in  the 
other,  while  Case  2,  E.  W.,  lost  sight  in  both  eyes. 

Points  of  Variance. — Case  1,  F.  E.  B. :  (1)  Had  a  pro- 
nounced perivasculitis  from  the  start,  the  retinal  vessels 
being  affected  from  the  disc  to  the  extreme  periphery  of  the 
fundus;  (2)  the  optic  nerve  was  little  involved  and  second- 
arily. 
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Case  2,  E.  W. :  (1)  Had  no  perivasculitis  noted  at  any- 
time; (2)  the  optic  nerve  was  markedly  involved  in  the  left 
eye  (+3D)  and  moderately  so  in  the  right,  with  pronounced 
edema  at  the  macula;  (3)  pronounced  choroidal  changes, 
especially  in  the  left  eye. 

It  seems,  therefore,  that  we  may  have  different  types  of 
the  same  disease,  the  main  distinctive  feature  of  which  is  the 
recurrent  retinal  hemorrhages.  In  fact,  Siegrist^  has  de- 
scribed two  types  of  the  disease:  in  one,  the  veins,  especially 
at  the  periphery,  are  involved,  while  the  optic  nerve  and 
the  veins  in  and  near  the  optic  nerve  are  not  involved; 
while  in  the  other  type  the  central  veins  and  optic  nerve  are 
involved.  Gilbert^  is  given  credit  for  first  describing  the 
type  where  the  nerve  and  central  veins  are  chiefly  involved. 
It  would  appear,  therefore,  that  the  first  case  (F.  E.  B.)  re- 
ported by  me  falls  under  the  first  type,  where  the  peripheral 
vessels  are  more  involved,  while  the  second  case  (E.  W.) 
comes  under  the  type  of  optic  nerve  and  central  vein  in- 
volvement. 

Etiology. — Most  observers  are,  I  believe,  in  accord  with 
the  opinion  expressed  by  Axenfeld  and  Stock  that  many 
cases  of  recurrent  juvenile  hemorrhages  are  due  to  tubercu- 
losis. However,  Steffan^  reports  a  case  of  hemorrhagic 
retinitis  in  a  patient  twenty-three  years  of  age  who  had  ac- 
quired syphilis  a  year  before,  and  it  is  suggested  that  syphilis 
may  be  an  etiologic  factor  in  rare  cases.  I  would  suggest  also 
that  it  is  possible  in  some  cases  that  both  tuberculosis  and 
syphilis  are  etiologic  factors.  As  but  few  such  cases  come  to 
section,  the  cause  of  the  disease  in  most  instances  must  be 
arrived  at  by  clinical  observations,  the  tuberculin  reaction 
tests,  experiments,  and  the  history  of  the  case. 

Fleischer^  reports  a  case  history  in  which  the  eye  of  a  patient 
suffering  from  this  disease  came  to  section,  having  been  re- 
moved because  of  secondary  glaucoma,  which  tended  to 
confirm  Axenfeld's  and  Stock's  opinion  from  a  pathologic 
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standpoint.  The  patient  was  a  man  thirty-six  years  of  age 
suffering  from  pulmonary  tuberculosis.  The  left  eye  was 
the  first  to  be  affected  with  periphlebitis  and  retinal  hemor- 
rhages, some  patches  of  choroiditis  being  observed.  The 
anterior  portion  of  the  eye  was  not  affected.  The  hemor- 
rhages absorbed  and  the  phlebitis  subsided.  The  second  eye, 
however,  was  affected  a  year  later  with  nodular  iritis,  retinal 
hemorrhages,  and  a  pronounced  periphlebitis.  Because  of 
a  complicating  glaucoma,  the  eye  was  removed. 

Microscopic  examination  showed  the  disease  in  the  iris 
and  anterior  part  of  the  eye  was  most  likely  of  tuberculous 
nature,  also  the  changes  about  the  retinal  veins,  where 
"typical  groups  of  epithelioid  and  giant  cells,  in  places  show- 
ing slight  necrosis,  were  present  forming  nodules  lying  on 
one  side  of  the  vessel,  or  sheaths  surrounding  them,  were 
considered  to  be  tuberculous  formations.  This,  in  spite  of 
the  fact  that  the  tubercle  bacilli  could  not  be  demonstrated. 
And,  further,  the  case  is  supposed  to  prove  that  hemorrhages 
of  this  type  are  due  to  actual  tuberculous  foci,  and  not,  as 
recent  opinion  has  tended  to  assume,  to  tuberculous  toxines." 

Van  Duyse^  reports  a  case  of  recurrent  retinal  hemorrhages 
with  periarteritis,  polar  cataract,  and  apparent  neuro- 
retinitis,  which  he  considered  due  to  a  "pathologic  state  of 
the  internal  secreting  glands,"  tuberculosis  and  syphilis  being 
excluded. 

From  the  foregoing  citations  it  will  be  seen  that  the  etiol- 
ogy of  this  obscure  disease  still  remains  in  doubt.  However, 
the  weight  of  opinion,  based  on  clinical  and  experimental 
observations,  together  with  the  tuberculin  reaction  tests 
and  the  few  pathologic  reports  that  have  been  made,  leans 
heavily  to  tuberculosis  as  the  chief  cause.  Occasionally 
other  factors  may  enter  into  the  etiology. 

Treatment. — Besides  keeping  the  patient  in  the  best  phys- 
ical and  mental  condition,  little  can  be  done  to  alter  or  check 
the  progress  of  the  disease. 
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DISCUSSION. 

Dr.  Percy  Fridenberg,  New  York:  In  regard  to  the 
etiology,  recurrent  retinal  hemorrhages  are  not  rare,  and  in 
the  female  sex  they  have  often  been  called  vicarious  men- 
struation into  the  retina.  Now  we  find  cases  in  young  men 
and  the  etiology  is  obscured  by  possible  tuberculosis  or 
syphilis,  but  if  tuberculosis  or  .syphilis,  why  at  this  particular 
age?  Why  do  not  we  get  retinal  hemorrhages  in  syphilis 
later  on?  I  think  we  have  to  deal  with  a  biologic  factor  of 
puberty.  In  the  female  at  the  age  of  puberty  we  have  a 
marked  thyroid  action.  Does  the  action  of  the  thyroid, 
which  brings  on  menstruation  at  puberty,  act  on  the  entire 
vascular  system,  occasioning  hyperemias?  I  believe  in  the 
male  there  is  exactly  the  same  thyroid  activation  of  the 
genital  sphere  which  tends  to  hemorrhages.  We  know  that, 
at  the  other  end  of  sexual  life,  there  is  a  male  climacteric  as 
well  as  loss  of  function  of  the  ovaries  in  the  female,  producing 
imbalance  and  bringing  on  flushing  and  sweating  at  that 
age,  so  in  the  male,  too,  with  the  gradual  cessation  of  function 
of  the  male  sex  glands,  which  brings  on  diabetes,  neuras- 
thenia, and  other  types  of  hyperthyroid  disease.  I  believe 
some  of  these  cases  are  quite  possibly  explicable  of  hyper- 
thyi-oidism  of  puberty.  These  cases  of  Dr.  Davis's  were 
typical  hyperthyroid,  the  feminine  type,  frail,  delicate  skin, 
tall,  slender,  blond,  with  high  color.  All  these  things  are 
indications  of  thyroid  overactivity. 

Dr.  William  Zentmayer,  Philadelphia:  I  think  we 
ought  to  be  careful  in  attributing  any  transient  improvement 
to  the  form  of  therapeutics  employed,  as  it  is  the  cUnical  his- 
tory of  this  affection  that  patients  often  improve  and  re- 
lapse.   I  have  recently  read  a  paper  in  which  I  reported  four 


62  Davis:  Recurrent  Retinal  Hemorrhages. 

cases  of  this  condition  and  more  recently  I  had  an  additional 
case  at  the  Wills  Hospital.  In  concluding  my  paper  I  said  at 
that  time  that,  in  view  of  the  variability  of  many  of  the 
factors  that  have  been  considered  as  of  possible  etiologic  im- 
portance, the  very  definite  picture  of  tuberculosis  of  the 
retina  not  usually  found  in  these  cases;  the  fairly  constant 
age  incident,  that  is,  adolescence,  in  the  cases  occurring  in 
males;  the  physical  condition  of  the  patients  as  described  by 
Eales  and  present  in  some  of  my  cases — lassitude,  low  spirits, 
variations  in  local  temperature,  cold  l\ands  and  feet,  in  other 
words,  asthenia;  the  tendency  to  over  size  in  three  of  my 
cases,  and  the  beneficial  efTect  of  thyroid  in  the  treatment  of 
the  disease,  the  thought  has  long  been  in  my  mind  that  dis- 
turbed secretion  of  some  of  the  ductless  glands  may  be  an 
important  etiologic  factor.  As  the  activities  of  the  endocrine 
organs  are  interlocking  it  would  be  impossible,  probably,  to 
indicate  definitely  the  one  at  fault,  although  the  symptoms 
point  to  the  adrenals  as  the  primary  one. 

In  connection  with  another  hemorrhagic  affection,  Moret 
speaks  of  the  cause  as  being  probably  an  interference  with 
the  angiotonic  functioning  of  the  ductless  glands,  probably 
the  adrenals.  In  discussing  this  idea  with  Sajous  he  stated 
that  the  adrenal  secretion  acts  directly  on  the  arterioles  and 
sustains  their  tone,  and  further  that  this  function,  when  de- 
ficient, owing  to  relaxation  of  these  precapillary  vessels,  may 
represent  in  ''Recurrent  Vitreous  Hemorrhages  of  Adoles- 
cence" an  indirect  cause  of  the  hemorrhages.  He  further 
pointed  out  that  the  sympathetic  system  is  studded  with 
adrenal  medullary  substance,  supplied  probably  by  the 
medullary  portion  of  the  adrenals,  and  says  that,  "if  this 
is  true,  the  sympathetic  ocular  supply  must  also  suffer — 
another  cause  of  vasodilatation,  probably  of  the  choroidal 
vessels." 

I  do  not  wish  it  to  be  understood  that  I  wholly  reject  the 
tuberculous  cause  of  this  disease,  but  I  do  think  that  some 
other  factor  must  be  found  to  explain  the  striking  character- 
istics of  this  group  of  cases  and  that  this  may  be  found  in  the 
adrenals,  whether  acting  independently  or  in  conjunction 
with  tuberculosis.  I  merely  put  it  out  as  a  suggestion  that 
should  be  borne  in  mind  in  the  further  study  of  this  affec- 
tion, though  it  is  well  also  to  remember  that,  to  paraphrase 
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a  recent  sentence  of  Mac  Robert — the  endocrine  organs 
possess  a  strange  proclivity  to  evoke  suspicion  toward  them- 
selves as  being  the  source  of  incomprehensible  ailments. 

Dr.  H.  Maxwell  Langdon,  Philadelphia:  I  would  like 
briefly  to  recount  the  history  of  a  case  for  two  reasons :  one 
because  of  the  negative  physical  findings,  and  the  other  be- 
cause of  what  I  think  is  rather  an  unusual  manifestation  in 
this  disease,  if  it  be  this  disease.  I  could  not  classify  it  under 
any  other  type.  The  patient  was  a  man  aged  twenty-four 
who  had  suddenly  lost  the  vision  of  his  right  eye.  He 
was  seen  the  first  week  in  March,  1918.  At  that  time  the 
vision  of  the  right  eye  was  counting  fingers  at  six  inches,  the 
vitreous  was  filled  with  blood,  making  it  impossible  to  see  the 
fundus;  in  the  left  eye  the  vision  was  6/8,  the  vitreous  had 
many  flakes  in  it,  there  were  four  or  five  irregular  sized 
retinal  hemorrhages,  mostly  to  the  temporal  side  of  the  disc. 
The  disc  was  normal.  The  field  for  form  was  normal.  He 
was  taken  to  the  hospital  and  was  examined  by  Dr.  Morris 
Lewis.  The  medical  findings  were  negative,  including  the 
blood  and  spinal  fluid,  von  Pirquet,  and  subcutaneous  tu- 
berculin tests;  .T-ray  examination  as  well.  The  vitreous 
cleared,  and  in  six  weeks  the  vision  improved  to  6/6,  with 
normal  field  and  fundus,  except  for  the  remains  of  one  or  two 
hemorrhagic  areas.  He  was  seen  on  April  28th  with  the  eyes 
in  the  condition  described.  The  left  vitreous  did  not  clear 
at  all.  Two  days  later  he  returned.  On  the  intervening  day 
he  suddenly  found  the  vision  of  the  eye  blurred,  and  when  ex- 
amined, an  almost  complete  detachment  of  the  retina  of 
right  eye  was  found.  The  vision  was  6/60,  a  small  outer  seg- 
ment of  field  remaining.  He  was  placed  under  treatment 
again  and  subjected  to  another  complete  medical  examina- 
tion, with  negative  results.  The  retina  went  on  to  complete 
detachment.  The  other  eye  remains  unchanged.  In  view 
of  the  fact  that  there  was  no  retinitis  proliferans,  and  con- 
sidering the  suddenness  of  the  onset,  I  wonder  if  these  cases 
might  not  be  referred  to  more  properly  as  intra-ocular 
hemorrhages? 

Dr.  Thomas  B.  Holloway,  Philadelphia:  Several  years 
ago  Dr.  Appleman  placed  on  record  from  my  clinic  three 
of  these  cases  of  recurrent  hemorrhage  in  which  it  was  im- 
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possible  to  carry  out,  in  each  particular  instance,  all  the  in- 
vestigations one  would  desire.  However,  one  of  these  had 
syphilis  and  another  had  the  foulest  mouth  I  have  ever 
looked  into.  In  the  presence  of  the  latter  condition  and  a 
negative  Wassermann  we  were  inclined  to  think  the  toxic 
influence  a  possible  one,  and  probably  one  worth  while  bear- 
ing in  mind.  Recently  a  young  man  of  the  type  Dr.  Davis 
has  just  referred  to  was  discharged  from  the  army  and  some 
weeks  later  came  under  my  observation.  He  complained  of 
the  left  eye  only,  and  on  examination  it  was  found  he  had  a 
moderate  intra-ocular  hemorrhage  into  the  lower  portion  of 
the  vitreous  in  this  eye.  On  examination  a  punctate  hyalitis 
was  found  in  the  right  eye,  and  studding  the  periphery  down 
and  out  were  lesions  conforming  to  the  type  of  periphlebitis 
Dr.  Jackson  has  so  well  described.  Similar  lesions,  but  more 
marked,  were  present  about  the  periphery  in  the  left  eye. 
The  vitreous  hemorrhage  in  this  eye  came  from  a  lesion  in  the 
lower  periphery.  The  man  had  three  recurrent  hemorrhages. 
During  the  course  of  our  studies  a  positive  reaction  to  a  sub- 
cutaneous tuberculin  test  was  obtained.  Under  moderate 
doses  of  tuberculin  the  eye  progressively  improved,  many  of 
the  smaller  lesions  disappeared,  and  no  fresh  hemorrhages  de- 
veloped. He  was  seen  as  late  as  two  weeks  ago,  at  which  time 
Dr.  Zentmayer  also  saw  him. 

I  believe  most  of  these  cases  are  due  to  tuberculosis  or 
syphilis,  although  a  few  may  be  due  to  toxic  influences. 

Dr.  Edward  Jackson,  Denver,  Colo.:  There  are  two 
points  I  want  to  mention:  One  is  the  point  Dr.  Holloway 
brought  out,  about  the  possible  toxic  origin  of  these  cases. 
That  is  a  direction  that  we  ought  to  search  rather  further. 
Focal  infections  are  capable  of  causing  intra-ocular  hemor- 
rhage, and  perhaps  next  to  tuberculosis  and  probably  more 
often  than  syphilis  may  be  the  cause. 

I  want  also  to  mention  a  case  illustrating  the  significance 
of  negative  findings.  The  lesson  of  it* is  very  generally 
needed.  We  send  the  patient  to  a  very  careful  internist,  and 
he  goes  over  the  case  knowing  what  to  look  for,  and  he  re- 
ports negative  findings.  But  that  does  not  exclude  tubercu- 
losis, no  matter  who  the  internist  is.  This  case  occurred 
about  the  first  of  this  year  in  Denver.     A  young  dentist, 
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healthy,  examined  for  life  insurance  not  long  before  and  re- 
ported healthy,  working  rather  hard  and  not  as  well  as  usual, 
had  a  pulmonary  hemorrhage,  rather  a  sharp  one.  He  was 
sent  to  St.  Josej)h's  Hospital  and  studied  by  a  whole  group  of 
tuberculosis  experts,  who  expected  to  find  evidence  of  tu- 
berculosis, and  to  locate  it,  even  if  it  would  not  be  found 
anywhere  but  in  Deliver.  There  were  repeated  x-rays  of 
the  chest,  but  no  evidence  of  a  local  lesion  was  found.  The 
patient  was  several  days  in  the  hospital  and  seemed  to  be 
doing  well,  when,  apparently  secondary  to  the  hemorrhage, 
he  took  severe  pneumonia  and  died  in  four  or  five  days.  The 
specimens  were  shown  at  the  County  Medical  Society  in 
Denver,  and  showed  a  lesion  in  the  upper  part  of  the  lung  no 
larger  than  the  meat  of  an  average-sized  filbert.  The  whole 
lesion  had  gone  on  to  a  complete  cavity,  and  was  a  matter  of 
many  months,  and  the  hemorrhage  had  occurred  from  that 
point.  That  was  a  case  of  fatal  pulmonary  tuberculosis.  It 
was  not  discovered  when  attention  was  especially  directed  to 
it,  and  the  man  was  carefully  studied  in  a  hospital  where 
they  pride  themselves  on  finding  tuberculosis. 

Dr.  Robert  S.  Lamb,  Washington,  D.  C:  When  the 
thyroid  is  hypersecreting,  there  is  increased  loss  of  calcium. 
The  loss  of  calcium  predisposes  to  hemorrhage.  I  would  like 
to  know. if  the  coagulability  has  been  tested  in  these  various 
cases. 

Dr.  a.  E.  Davis,  New  York:  In  regard  to  coagulability 
of  the  blood,  I  may  say  that  in  the  first  of  the  two  cases  re- 
ported by  me  it  was  slightly  retarded,  if  I  remember  cor- 
rectly; in  the  second  case  it  was  not  tested.  The  injection 
of  human  serum  did  not  have  any  effect  in  retarding  or  pre- 
venting hemorrhages. 

I  want  to  emphasize  the  point  in  regard  to  the  appearance 
of  the  patient  spoken  of  by  Dr.  Jackson,  as  having  little  or 
no  value  as  an  indicator  of  the  patient's  condition  so  far  as 
tuberculosis  is  concerned.  The  patient  may  be  of  an  ex- 
ceedingly robust  type  of  physique  and  yet  have  focal  tuber- 
culosis. In  my  classes  the  students  sometimes  smile  when 
the  TB  test  is  suggested,  because  of  the  robust  appearance 
of  the  patient,  but  nevertheless  the  test  not  infrequently 
proves  positive. 


THREE  UNUSUAL  CASES  OF  FOREIGN  BODIES  IN 
AND  ABOUT  THE  EYEBALL. 

FREDERICK  T.  TOOKE,  M.D., 

Montreal,  Canada. 

In  the  prosecution  of  any  war  of  modern  times  the  sciences 
have  derived  not  only  a  spontaneous  or  immediate  inspira- 
tion, but  also  a  subsequent  recorded  account  of  the  achieve- 
ment of  premeditated  as  well  as  of  unpremeditated  endeavor. 
In  no  branch  is  this  less  true  than  in  the  case  of  medicine: 
for  war  produces  certain  problems  almost  unknown  in  times 
of  peace,  the  solutions  of  which  have  their  own  peculiar  subse- 
quent application  and  consideration  in  civil  life.  Besides 
creating  fields  of  special  investigation,  war  between  civilized 
nations  has  the  peculiar  though  possibly  remote  benefit  of 
having  all  its  findings  definitely  and  systematically  recorded. 
The  findings  of  the  Army  jMedical  Corps  of  all  the  forces 
engaged  in  the  recent  European  campaign  should,  through 
a  more  or  less  comparable  system,  prompted  and  stimulated 
by  most  unusual  conditions,  provide  an  abundance  of  classi- 
fied information  almost  unobtainable  under  the  ordinary 
conditions  of  civil  life. 

In  referring  to  the  subject  of  foreign  bodies  in  and  about 
the  eyeball,  doubtless  a  great  deal  of  valuable  information 
will  be  supplied  when  all  material  is  gathered  together  from 
the  various  ophthalmic  units  of  the  allied  forces.  I  am 
bringing  forward  the  following  three  cases,  not  with  the 
presumption  of  exhausting  a  very  extensive  subject,  but 
rather  to  place  on  record  one  or  two  instances  of  the  question 
in  general  which  seem  to  me  to  deserve  special  recognition 
and  consideration.    Two  of  the  cases  were  under  my  care  in 
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the  military  wards  of  the  Royal  Victoria  Hospital,  Montreal, 
while  the  third  case  was  a  civilian  in  the  general  ophthalmic 
ward  of  the  same  institution. 

Case  1. — G.  D.,  Canadian,  aged  thirty-five  years,  a  man 
of  large  physique,  enlisted  for  overseas  service  in  the  87th 
Battalion.  After  the  usual  period  of  training  he  was  sent  to 
France,  where  he  took  part  in  several  engagements.  In  the 
last  one  he  had  been  selected  as  a  bomber  and  was  rushing  a 
German  dugout.  Through  excitement  or  anxiety  a  hand 
grenade  burst  before  he  had  time  to  hurl  it  from  him.  The 
right  hand  and  forearm  were  shattered,  the  right  eye  torn  to 
shreds,  and  the  left  eye  blinded.  The  remains  of  the  right 
eye  were  enucleated  at  a  base  hospital  the  same  day  that  he 
was  injured.  A  large  piece  of  steel  was  also  removed  from 
the  left  eye.  He  was  sent  to  England,  where  he  received 
treatment  in  two  hospitals,  an  enucleation  of  the  remaining 
eye  being  at  one  time  considered  on  account  of  pain  and 
inflammation.  The  patient  was  ultimately  transferred  to 
the  Canadian  Eye  Hospital  at  Westclifife,  where  the  recorded 
vision  was  shadows  only.  No  treatment  being  deemed  ad- 
visable, he  was  sent  to  St.  Dunstan's  School  for  blinded 
soldiers,  under  Sir  Arthur  Pearson,  where  he  remained  for 
six  months.  He  was  ultimately  returned  to  Canada  two 
years  after  the  accident  as  the  first  of  a  nucleus  for  an  annex 
of  that  institution  in  our  country.  In  the  course  of  transit 
he  was  held  over  at  the  Royal  Victoria  Hospital,  where  he 
came  under  my  service. 

The  lids  and  conjunctivae  were  normal;  the  movements 
of  the  eyeball  were  free,  while  there  were  a  few  powder  grains 
embedded  in  the  cornea.  There  was  a  scar  of  the  cornea  at 
the  limbus  at  the  nasal  side  above,  with  an  underlying  irido- 
dialysis.  This  was  doubtless  the  point  where  the  foreign  body 
entered  and  where  it  was  subsequently  extracted.  The 
anterior  chamber  was  of  normal  depth,  while  the  pupil  was 
completely  occupied  b}^  cortical  and  capsular  remains  into 
which  the  iris  had  been  dragged  down  by  dense  bands  of 
post-inflammatory  tissue.  One  of  these  bands  seemed  to  be 
particularly  dense,  extending  downward  from  the  upper 
nasal  quadrant.  The  eye  presented  a  picture  of  what  must 
have  been  formerly  an  intense  traumatic  iridocychtis.     In- 
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deed,  the  patient  had  complained  of  seeing  floating  black 
spots,  but  recently  he  had  observed  that  these  had  not  been 
as  coarse  as  formerly.  Tension  of  the  eyeball  was  not  soft, 
and  projection  of  light  was  active  in  all  directions.  An  .x-ray 
photograph  was  made  which  showed  about  16  small  foreign 
bodies  varying  from  2  to  6  mm.  within  the  orbit.  About  six 
of  these  seemed  to  be  particularly  suspicious,  and  after  local- 
ization were  decided  to  be  extra-ocular. 

After  a  culture  of  the  conjunctiva  was  taken  a  subcon- 
junctival needling  was  done  in  a  V  shape  above,  cutting 
thi'ough  the  band  of  inflammatory  tissue  as  well  as  through 
the  remains  of  the  lens  and  capsule.  There  was  remark- 
ably little  reaction  following  the  operation.  Two  days 
after  operation  he  was  able  to  recognize  my  features  with 
a  +10.00  D  lens.  Four  days  later  he  saw  his  wife  for 
the  first  time,  having  married  her  after  he  had  become 
blind.  One  week  later  he  could  tell  the  time  by  the  wrist- 
watch.  To-day,  one  year  after  his  operation,  he  sees  6/12  + 
and  Jaeger  2.  He  is  able  to  distinguish  people  on  the  street, 
attends  the  theater  with  pleasure,  and  is  following  the  voca- 
tion of  salesman. 

Case  2. — C.  G.,  Canadian,  sturdy  and  well  developed, 
enlisted  in  the  22d  Battalion  early  in  the  war.  He  saw 
active  service  at  Ypres,  St.  Loye,  Camelle,  and  Descabuche, 
finally  being  wounded  at  Courcellette  in  September,  1916. 
Regarding  his  eye,  all  that  he  at  first  experienced  was  a  slight 
stinging  sensation  without  any  actual  pain,  and  he  "carried 
on"  until  enforced  by  subsequent  wounds  to  be  sent  to 
the  rear.  He  was  treated  at  Boulogne  and  subsequently 
transferred  to  England,  where  six  pieces  of  shrapnel  were 
removed  from  the  side  of  the  neck.  Although  the  injm*ed 
eye  was  blind,  little  attention  seems  to  have  been  paid  to 
it,  as  it  was  neither  inflamed  nor  painful.  He  was  returned 
to  Canada  unfit  for  further  military  duty,  and  was  subse- 
quentlj^  admitted  to  the  military  wards  of  the  Roj^al  Vic- 
toria Hospital,  as  the  eye  had  become  painful  two  years  after 
his  being  wounded. 

The  lids  and  conjunctiva  were  normal,  manifesting  no 
evidence  of  any  measurable  wound.  There  was  some  cir- 
cumcorneal  injection,  and  the  ej^e  was  slightly  tender  on 
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pressure.  The  anterior  chamber  was  aboHshed,  the  iris  lying 
directly  against  the  inner  layer  of  the  cornea.  The  pupil, 
which  was  not  dilated,  was  inactive  to  light,  while  the  lens 
was  gray  or  cataractous.  Tension  registered  60  nig.  of  Hg 
with  the  Schiotz  tonometer.  Vision  was  reduced  to  light 
perception,  while  light  projection  was  problematic.  An 
x-ray  photograph  was  taken,  showing  a  small  foreign  body 
16  nmi.  back,  8  nmi.  to  the  nasal  side,  and  5  mm.  below. 

Under  local  anesthesia  the  patient  was  subjected  to  the 
Haab  magnet,  which  under  a  moderate  current  failed  to 
respond.    On  applying  the  full  current  no  further  encourage- 


Case  2. — Visual  field  after  operation. 


ment  was  met  with.  However,  by  making  and  breaking  the 
current  at  full  strength  the  piece  of  steel  was  finally  jerked 
through  the  cataractous  lens  substance  and  could  be  noticed 
jammed  against  the  back  of  the  iris  above.  It  was  impos- 
sible to  draw  it  down,  owing  to  the  abolition  of  the  anterior 
and  posterior  chambers  through  the  glaucomatous  process. 
With  a  specially  selected  Graefe  knife — an  unusually  narrow 
one — I  managed  to  enter  the  chamber,  engaging  the  iris  at 
the  same  time  in  a  satisfactory  corneal  section.  The  tip  of  a 
Lancaster  hand  magnet  was  then  introduced  into  the  eye, 
and  a  small  foreign  body  was  extracted  with  the  greatest 
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ease.  It  measured  1  by  3  mni.  The  iridectomy  having  al- 
ready been  performed  at  the  time  of  the  corneal  incision,  the 
soft  lens  matter  was  then  removed,  with  subsequent  irriga- 
tion, resulting  in  a  perfectly  clear  pupil.  The  eye  cleared  up 
with  unusually  little  reaction,  a  normal  anterior  chamber 
was  soon  formed,  and  tension  -with  the  use  of  atropin  was 
normal.  One  month  after  operation  a  clear  view  could  be 
had  of  the  fundus,  which  showed  a  moderate  degree  of  cup- 
ping of  the  disc  with  dipping  of  the  veins.  His  subsequent 
visual  acuity  was  6/12  and  tension  23  mg.  of  Hg.  Note 
fields  of  vision. 

Case  3. — ]\I.  L,  D.,  an  American  residing  in  the  northern 
part  of  New  York  State,  consulted  me  for  pain  and  redness 
in  the  left  eye  which  he  first  noticed  two  weeks  prior  to  his 
visit.  He  would  observe  the  symptoms  generally  when 
getting  up  in  the  morning,  when  the  manifestations  seemed 
to  be  associated  with  a  dull  pain  at  the  back  of  the  eyeball. 
He  consulted  an  eye  specialist  at  home  who  recommended 
the  use  of  atropin  drops,  but  otherwise  paid  little  atten- 
tion to  the  condition.  Bright  lights  troubled  him  at  times, 
but  there  was  no  lacrimation.  There  was  a  slight  degree  of 
smarting  of  the  healthy  eye. 

The  history  of  the  case  was  that  w^hen  going  to  school 
fourteen  years  earlier  he  had  been  struck  by  a  small  fragment 
of  a  screw  which  he  had  been  chopping.  The  sight  was  lost 
almost  at  once.  He  had  periodic  attacks  of  pain  at  the  back 
of  the  eye  about  once  a  year  since  the  date  of  the  accident. 
The  eye  was  never  red. 

On  examination  the  eye  manifested  considerable  lacrima- 
tion, but  no  photophobia.  There  was  marked  circumcorneal 
injection.  One  could  see  a  definite  small  scar  in  the  cornea, 
about  the  middle  of  the  pupillary  area.  An  iridodonesis  was 
present  with  an  anterior  chamber  of  moderate  depth.  There 
were  neither  signs  of  keratitis  punctata  nor  evidences  of  any 
kind  of  secretion  in  the  anterior  chamber.  The  pupil  was 
regular;  the  vitreous  was  filled  with  coarse  opacities,  prob- 
ably broken-do\^Ti  particles  of  lens,  while  the  optic  disc  could 
be  clearly  seen,  apparent I3'  deeph'  cupped.  This  condition 
appeared  to  be  physiologic,  as  there  was  no  sign  of  a  vessel 
emerging  from  the  center  of  the  nerve-head.     Tension  was 
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normal,  and  no  tenderness  could  be  elicited  over  the  ciliary 
body.  Vision  consisted  in  counting  fingers  at  one  foot, 
while  a  field  of  vision  could  not  be  estimated. 

The  man  was  sent  to  the  Royal  Victoria  Hospital  to  have 
an  x-ray  photograph  taken,  and  he  presented  himself  for 
further  examination  the  following  morning.  On  this  occa- 
sion, much  to  my  surprise,  a  definite  foreign  body  could  be 
distinctly  made  out  in  the  lower  filtration  angle,  moving 
about  in  the  aqueous  \\ith  the  change  in  position  of  the  head. 
He  told  me  that  he  had  been  in  the  habit  of  sleeping  on  his 
chest,  with  his  face  buried  in  the  pillow,  which  fact  must 
have  accounted  for  the  foreign  body  working  through  the 
pupil  during  the  night.  It  was  certainly  not  in  the  anterior 
chamber  the  day  previous.  I  instilled  eserin  into  the  eye, 
reducing  the  pupil  to  the  smallest  possible  dimension,  refer- 
ring him  back  to  the  hospital  with  instructions  not  to  lie 
down. 

The  same  afternoon  I  operated  with  the  patient  in  the 
semi-erect  position,  making  an  incision  below  at  the  limbus 
directly  over  the  foreign  body.  I  inserted  the  fine  tip  of  a 
Lancaster  hand  magnet  into  the  chamber,  expecting  the 
extraction  to  be  an  unusually  easy  one,  but  the  reverse  was 
the  case.  As  soon  as  the  tip  of  the  magnet  came  in  contact 
\\'ith  the  foreign  body,  when  the  ciu-rent  was  turned  on,  the 
foreign  body  spun  about  like  a  top.  This  behavior  was  later 
explained  by  the  splinter  being  composed  in  the  main  of  a 
tiny  central  core  of  actual  steel,  the  bulk  of  it  consisting  of 
rust.  It  was  finally  removed  by  a  pair  of  iris  forceps,  after 
breaking  into  two  parts.  Recovery  was  uneventful.  On 
his  return  to  Montreal  a  year  later  the  eye  was  quiet ;  there 
was  no  iritis ;  a  complete  separation  of  the  retina  was  present, 
which  doubtless  existed  prior  to  operation;  tension  was 
normal.    The  right  eye  was  healthy  in  all  particulars. 

In  the  Transactions  of  the  Ophthalmologieal  Society  of  the 
United  Kingdom  for  1916  there  appeared  a  very  complete 
and  extensive  discussion  on  the  subject  of  foreign  bodies  in 
the  eye  and  orbit,  with  special  reference  to  prognosis  and 
treatment.  Although  the  subject  was  treated  in  the  greatest 
detail,  the  various  speakers  confessed  that  their  experience 
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had  been  confined,  up  to  that  time,  to  accidents  occurring 
during  ci\'il  life.  Practically  all  were  agreed  that  heretofore 
opportunities  had  not  been  afforded  them  of  making  first- 
hand observations  on  military  cases.  The  exigencies  of  cir- 
cumstances frequently  caused,  if  not  actually  rendered,  the 
enucleation  of  an  eyeball  imperative  before  a  patient  could 
be  returned  to  England.  The  error  of  the  too  hasty  enuclea- 
tion of  an  eyeball,  even  though  blinded,  was  pointed  out 
from  the  results  of  subsequent  examinations  at  ophthalmic 
centers  when  a  foreign  body  would  be  found  embedded  in  the 
deep  tissues  of  the  orbit  after  having  penetrated  the  globe. 
Case  1  may  be  a  possible  example.  This  criticism  is,  how- 
ever, in  my  experience,  sometimes  unfair;  for  at  Halifax  I 
frequently  found  eyes  completely  destroyed  by  retained 
glass  with  additional  fragments  within  the  orbit.  Besides, 
one  must  be  charitable  in  our  criticism  of  enucleations, 
remembering  always  a  very  much  damaged  eye,  on  the  one 
hand,  and  the  absence  of  an  expert  radiographer  in  the  aver- 
age field  hospital.  I  have  had  men  return  under  my  care  to 
Canada  in  this  condition,  with  a  presenting  foreign  body  in 
the  orbit,  the  eye  having  already  been  removed  for  reasons 
which  I  have  just  attempted  to  explain. 

The  contributors  to  this  symposium  were  agreed  that 
industrial  and  military  experiences  were  quite  dissimilar  in 
this  respect,  that  the  former  class  of  cases  consisted,  as  a  rule, 
of  a  solitary  foreign  body  within  the  eye  or  orbit.  On  the 
other  hand,  in  military  cases,  as  in  my  Cases  1  and  2,  only 
too  often  there  may  have  been  one,  or  more  than  one,  foreign 
body  in  the  eyeball  with  innumerable  other  small  particles 
closely  associated  with  it  in  the  orbit  or  about  the  lids  and 
face.  I  would  refer  you  to  Mr.  Gray  Clegg's  series  of  830 
industrial  cases  reported  and  tabulated  in  detail  from  the 
Royal  Eye  Hospital,  Manchester,  as  particularly  interesting 
and  instructive. 

One  conclusion  arrived  at,  and  one  that  can  be  applied  to 
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Cases  2  and  3  in  the  present  paper  is  that  if  a  small  foreign 
body  has  not  penetrated  the  danger  zone  it  may  frequently 
remain  within  the  eyeball  for  years  without  creating  sym- 
pathetic disturbance.  Sympathetic  irritation,  according  to 
Parsons,  is  too  often  the  result  of  meddlesome  interference 
in  attempting  to  remove  a  foreign  body  rather  than  the  dis- 
turbance caused  by  that  foreign  body  itself.  Air.  Collins 
reported  one  case  that  began  to  give  trouble  only  after 
thirteen  years.  My  last  case  went  fourteen  years  before  he 
felt  any  acute  disturbance  in  the  eyeball  and  still  retained 
his  eye.  A  great  deal  of  sensible  advice  was  given  regarding 
the  choice  of  a  magnet.  The  huge  Haab  instrument,  though 
often  of  the  greatest  value,  may  do  irreparable  damage;  the 
fact  of  using  such  force  being  frequently  responsible  for  con- 
tinued irritation  resulting  in  the  subsequent  enucleation  of 
an  eyeball.  One  speaker  referred  to  an  instance  exactly 
comparable  to  Case  1 ,  but  he  dreaded  the  responsibilitj^  of  a 
needling,  fearing  the  excitement  of  an  iridocyclitis  in  a  man 
with  only  one  eye. 

Another  point  on  which  many  were  agreed  was  that  if  con- 
ditions warranted  it,  a  magnet  extraction  should  be  at- 
tempted as  early  as  possible  after  the  accident,  the  localiza- 
tion of  the  foreign  body  being  of  secondary  importance  to 
the  possibility  of  removing  the  steel,  perhaps  through  the 
original  wound,  before  adhesions  had  formed  around  the 
foreign  body.  Mr.  Hill  Griffith  preferred,  when  possible,  to 
draw  the  foreign  body  through  the  circumlental  space  and 
to  extract  it  through  the  anterior  chamber.  He  considered 
that  a  scleral  section  courted  a  separation  of  the  retina. 

But  much  water  has  flowed  under  the  bridge  since  these 
views  were  expressed,  at  least  from  a  point  of  view  of  military 
experience,  and  doubtless  in  the  course  of  time  other  cases 
will  be  reported,  by  various  army  oculists,  in  many  respects 
similar  to  those  which  I  have  had  the  privilege  of  presenting 
before  this  Society. 
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DISCUSSION. 

Dr.  Lee  M.  Francis,  Buffalo,  N.  Y. :  I  would  like  to  ask 
Dr.  Tooke  to  tell  of  his  experience  with  patients  returned  to 
this  country  with  non-magnetic  foreign  bodies  left  in  the  eye. 
Have  you  any  of  these  cases  under  observation,  and  what 
changes  have  taken  place,  if  any,  since  their  return? 

Dr.  George  S.  Derby,  Boston :  I  think  we  must  all  con- 
gratulate Dr.  Tooke  on  the  splendid  results  he  obtained  in 
his  cases.  It  all  goes  to  show,  what  has  been  often  said  be- 
fore, that  these  cases  must  not  be  discharged  or  their  ex- 
amination finished  before  every  possible  means  of  making  a 
diagnosis  of  foreign  body  is  made.  They  should  all  have 
a:-ray  and  magnet  tests ;  they  should  all  be  submitted  to  the 
strongest  possible  magnet  which  is  available.  If  that  is  done, 
I  feel  that  many  of  the  foreign  bodies  will  be  discovered  and 
extracted. 

Dr.  W.  H.  Wilder,  Chicago,  111.:  I  want  to  congratulate 
Dr.  Tooke  upon  this  very  interesting  series  of  cases.  I  want 
to  emphasize,  also,  the  point  Dr.  Derby  has  made.  More  and 
more  we  are  coming  to  industrial  surgery.  Many  of  our 
young  men  are  going  into  industrial  surgery  of  one  kind  or 
another,  and  as  ophthalmologists  we  should  mipr^s  upon 
them  the  great  importance  of  having  an  x-ray  examination 
made  at  the  time  of  the  injury.  I  have  had  this  impressed 
upon  me  on  several  occasions  where  the  appearance  of  the 
injury  was  so  trivial  that  the  surgeon  in  charge  did  not  think 
it  necessary  to  have  an  x-ray  examination  made,  although 
the  plant  possessed  an  x-ray  apparatus  and  it  could  just  as 
well  have  been  done,  but  the  whole  thing  appeared  so  trivial 
that  he  did  not  consider  it  necessary.  In  several  cases,  after 
a  few  weeks  of  continued  irritation,  the  x-ray  showed  the 
presence  of  a  foreign  body  which  was  localized  and  subse- 
quently removed.  We  know  very  well  the  wound  of  entrance 
is  often  so  trivial  that  it  does  not  produce  any  infection  what- 
soever and  can  easily  escape  the  observation  of  one  not 
trained  to  such  work.  We  should  impress  upon  the  indi- 
viduals who  are  engaging  more  and  more  in  this  industrial 
surgical  work  the  importance  of  a  systematic  routine  in  the 
treatment  of  these  foreign  body  cases. 
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Dr.  William  M.  Sweet,  Philadelphia:  In  civil  life  we 
see  many  multiple  injuries  from  the  explosion  of  dynamite 
caps  used  in  mining  and  also  from  birdshot.  The  x-ray 
localization  of  several  foreign  bodies  in  the  neighborhood  of 
the  eyeball  is  readily  determined  by  measuring  the  distance 
that  the  shadow  of  each  foreign  body  on  one  plate  is  posterior 
to  the  shadow  of  the  indicating  ball,  and  noting  from  the 
second  plate  the  several  foreign  body  shadows  that  corre- 
spond with  the  measurements  made  from  the  first  plate.  As 
each  foreign  body  occupies  the  same  relative  position  with 
respect  to  the  indicating  ball,  a  shadow  that  corresponds  in 
its  measured  distance  on  the  two  plates  is  made  by  the  same 
foreign  body. 

Dr.  B.  R.  Kennon,  Norfolk,  Va. :  A  pertinent  inquiry  Dr. 
Francis  has  asked  is,  what  shall  we  do  with  these  cases  that 
have  retained  foreign  bodies  that  cannot  be  extracted  be- 
cause non-magnetic,  and  what  is  finally  to  become  of  these 
eyes?  In  the  army  we  saw  a  great  many  cases  in  which  the 
foreign  bodies  could  not  be  extracted  for  one  reason  or  an- 
other, and  are  in  the  eyes  at  the  present  time.  The  ex- 
perience of  the  members  of  this  society  as  to  sympathetic 
trouble  with  retained  foreign  bodies  would  be  a  very  inter- 
esting contribution.  I  have  one  case  where  a  foreign  body 
was  retained  for  thirty-five  years  without  any  trouble  with 
the  other  eye.  Another  case  with  normal  vision  for  nine 
years  and  a  piece  of  copper  in  the  vitreous  without  any 
trouble  in  the  fellow-eye.  That  is  an  important  question: 
What  shall  we  do  with  eyes  with  retained  foreign  body? 

Dr.  W.  E.  Shahan,  St.  Louis,  Mo. :  I  have  just  concluded 
with  a  case  of  interest  in  connection  with  copper  frag- 
ments in  the  globe.  The  patient  was  a  boy  who  was  playing 
with  a  dynamite  cap  about  four  years  ago.  The  cap  ex- 
ploded, driving  a  small  fragment  through  the  upper  lid  into 
the  globe  and  through  the  vitreous  to  the  lower  part  of  the 
fundus.  For  three  and  a  half  years  this  could  be  seen  with 
the  ophthalmoscope  in  about  the  same  location;  vision  re- 
mained 20/20.  Aside  from  a  greenish  discoloration  over  the 
pupillary  area  on  the  anterior  capsule  of  the  lens  there  were 
no  manifestations  of  its  presence.  About  six  months  ago  the 
patient  began  suffering  from  intermittent  attacks  of  pain  and 
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inflammation  in  the  eye,  latterly  complicated  by  mild  iritis. 
He  was  forced  to  quit  school.  The  fellow-eye  became  sensi- 
tive to  light  and  enucleation  was  advised.  By  this  time  the 
vitreous  of  the  injured  eye  was  clouded  and  vision  was  re- 
duced to  20/60.  The  question  of  attempting  removal  of  the 
copper  and  saving  the  eye  came  up  and  was  rejected.  The 
eye  was  enucleated.  The  vitreous  was  found  to  be  fluid  ex- 
cept for  a  small  portion  of  its  base,  so  that  the  globe  collapsed 
as  soon  as  an  incision  was  made  in  it.  This  case  seems  to 
teach  that  in  the  case  of  copper  foreign  bodies  removal 
should  be  attempted  shortly  after  entrance  before  the  vitre- 
ous degenerates,  or  all  hope  of  removal  should  be  abandoned 
and  enucleation  performed  after  persistent  untoward  symp- 
toms have  arisen. 

Dr.  J,  E.  Weeks,  New  York:  In  regard  to  the  behavior 
of  non-magnetic  bodies  in  the  eye,  I  want  to  call  the  atten- 
tion of  the  gentlemen  to  a  very  exhaustive  paper  by  Pro- 
fessor Hirschberg  which  appeared  in  the  Zentralblatt  about 
a  dozen  years  ago.  In  regard  to  those  who  have  patients 
with  intra-ocular  deposits  of  copper,  to  the  researches  of 
Leber  in  respect  to  the  behavior  of  copper  when  introduced 
into  the  eye. 

Dr.  Thomas  B.  Holloway,  Philadelphia:  I  believe  Dr. 
Kennon  has  asked  a  most  important  question.  In  connec- 
tion with  this  line  of  thought  I  recently  observed  a  pa- 
tient at  the  Wills  Hospital  who  gave  a  history  of  ha\'ing  been 
struck  in  the  eye  by  a  gush  of  oil.  He  had  a  delicate  linear 
scar  in  the  cornea  and  a  traumatic  cataract  with  marked 
rise  of  tension,  and  .I'-ray  examination  revealed  the  presence 
of  a  foreign  body.  Several  attempts  with  the  hand  and  Haab 
magnet  were  made  to  extract  it,  but  without  success.  Sub- 
sequently considerable  lens  matter  was  evacuated,  but 
despite  this  the  glaucomatous  symptoms  persisted,  owing  to 
a  visible  glueing  of  the  periphery  of  the  iris  to  the  posterior 
surface  of  the  cornea.  Ultimately  enucleation  was  neces- 
sary, when  upon  section  of  the  globe  the  non-magnetic  char- 
acter of  the  foreign  body  was  absolutely  demonstrated. 

The  patient  was  in  the  automobile  business,  and,  as  is 
well  known,  certain  types  of  steel  used  in  this  industry  are 
non-magnetic. 
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Dr.  John  (ireen,  Jr.,  St.  Louis,  Mo.:  An  eye  that  har- 
bors an  intra-ocular  foreign  body  may  have  sustained  an  addi- 
tional superficial  injury;  a  laceration  of  the  conjunctiva  or  a 
foreign  body  superficially  enibetkled.  When  the  wound  of 
entrance  lies  in  the  sclera,  it  may  be  so  insignificant  as  to 
escape  observation.  I  have  had  two  patients  where  the 
ophthalmologist  first  consulted  removed  a  foreign  body  from 
the  cornea,  and  assuming  that  this  was  the  sole  injury, 
allowed  the  patient  to  drift  away.  In  both,  intra-ocular 
foreign  bodies  were  localized  and  removed  with  the  magnet. 

Dr.  J.  W.  Charles,  St.  Louis,  Mo. :  While  the  number  of 
non-magnetic  foreign  bodies  in  the  eye  has  been  increasing, 
is  it  not  also  possible  that  some  magnetic  bodies  are  left  in  the 
eye  after  one  or  two  attempts  at  extraction,  because  they 
have  been  fixed  by  fibrin,  etc.,  and  are  assumed  to  be  non- 
magnetic? Some  years  ago  Hirschberg  reported  the  extrac- 
tion of  a  minute  sliver  of  steel  after  daily  unsuccessful 
attempts  for  either  nine  or  eleven  days. 

Dr.  Fred.  T.  Tooke,  Montreal,  Canada:  There  is  very 
little  that  I  have  to  add  to  what  the  various  speakers  have 
already  so  kindly  said  about  this  paper.  I  am  not  in  position 
to  really  give  any  expression  of  opinion  regarding  non-mag- 
netic foreign  bodies.  Such  cases  were  naturally  retained  at 
the  Westcliffe  Ophthalmic  Hospital  in  England.  They  were 
not  sent  back  to  Canada,  and  consequently  did  not  come 
under  my  care.  They  were  treated  by  their  own  personnel, 
and  I  am  not  in  a  po.sition  to  express  any  intelligent  opinion. 


CAPSULOTOMY  BY  A  NEW  PROCEDURE. 

A.  E.  EWING,  M.D., 

St.  Louis,  Mo. 

In  1910  I  became  interested  in  devising  a  method  for  re- 
moving the  lens  capsule  in  senile  cataract  extraction  which 
would  be  accompanied  by  the  least  disturbance  to  the  eye. 
I  had  experienced  many  bad  results  from  the  ordinary 
cystotome  and  sickle  needle  capsulotomies,  which  often  re- 
quired subsequent  discission  of  membranes,  not  only  in  my 
own  extractions,  but  in  the  extractions  of  my  esteemed  col- 
leagues, Dr.  Green  and  Dr.  Post.  It  seemed  to  me  that  these 
results  might  be  avoided,  and  that  this  could  be  accomplished 
with  less  disturbance  in  the  initial  operation.  My  first  inno- 
vation was  with  the  de  Wecker  scissors.  The  blades  of  this 
instrument  frequently  slipped  over  the  capsule,  and  a  toothed 
scissors  was  substituted,  then  a  knife  forceps  with  a  tooth 
at  the  end  of  each  blade,  and  then  another  knife  model  with 
a  sinuous  knife  edge,  as  in  the  ordinary  bread  knife. 

My  experience  with  these  several  forms  of  instruments 
taught  me  that  the  texture  of  lens  capsules  varied  greatly, — 
more  than  can  be  determined  from  careful  inspection, — and 
that  capsules  might  be  classed  as  tender,  moderately  tough, 
and  tough.  Tender  capsules  are  usually  found  in  immature 
cataract  and  cataract  that  is  just  ripe;  sometimes  in  the 
over-ripe  or  Morgagnian  variety.  However,  the  over-ripe 
cataract  is  liable  to  have  a  capsule  that  is  more  fibrous  and 
which  will  leave  a  dense,  tough  membrane  to  be  dealt  with 
later.  Cataracts  which  follow  corneal  ulcers,  iritis,  choroid- 
itis, and  glaucoma  are  apt  to  be  accompanied  by  tough  cap- 
sules and  not  infrequently  by  tender  zonules. 
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In  my  trials  with  scissors  I  discovered  that  tender  cap- 
sules wore  often  slippery  and  that  the  scissors  blades  would 
glide  over  their  sui'faces  without  making  any  impression. 
The  forceps  with  the  undulating  knife  edge 
not  infrequently  would  act  in  the  same  man- 
ner. The  faiku-e  of  these  instruments  to  bite 
into  all  capsules  led  to  the  construction  of 
the  instrument  the  blade  of  which,  greatly 
enlarged,  is  illustrated  in  the  accompanying 
schematic  drawing  (Fig.  1).  The  handle 
may  be  such  as  to  suit  the  idea  of  the  oper- 
ator. The  blades  difTer  from  those  of  other 
capsule  forceps  in  that  the  teeth  are  sharp 
and  pointed,  and  the  sulci  in  between  the 
teeth  are  ground  to  a  knife  edge,  thus  form- 
ing a  series  of  cystotomes  set  at  an  angle  in 
such  a  way  as  to  cut  as  the  blades  close. 
None  of  the  teeth  touch  when  the  blades  in- 
terlock except  the  teeth  at  either  end  of  the 
blades,  the  interlocking  of  these  teeth  being 
necessary  to  cut  the  incised  portion  of  the 
capsule  away  from  the  remainder  of  the 
capsule. 

The  manipulation  of  this  form  of  forceps 
is  the  same  as  with  other  forms  of  capsule 
forceps,  with  the  addition  that  when  in  posi- 
tion the  blades  are  opened  and  closed  several 
times,  wdth  two  purposes  in  view — the  cer- 
tainty of  dividing  the  capsule  the  full  length 
of  each  blade,  and  the  chopping  of  the  soft 
cortex  into  fragments.  In  withdrawing  the 
forceps  it  should  be  brought  a  little  forward,  as  the  teeth  may 
engage  the  nucleus  and  drag  it  upward  in  the  capsule.  In  this 
event  the  nucleus  should  be  replaced  with  the  spatula.  The 
lens  is  then  expressed  in  the  usual  manner,  as  a  rule  leaving 
a  clear  pupil. 


Fig.  1. — Abscis- 
sion Capsule  For- 
ceps. A  schematic 
drawing  which 
shows  the  construc- 
tion of  the  blades. 
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Age  49.  Old  central 
nebula  of  the  cornea.  Ex- 
traction Jan.  19,  1916. 
V.  =  20/38.  Reading  vi- 
sion 5  point  type.  1920, 
May20.  V.  =   20/38. 


Age  53.  Extraction  Dec. 
11,  1919.  V.  =  20/20. 
Heading  vision  3M  point 
type. 


Age  55.  Old  choroiditis. 
Extraction  Oct.  22,  1917. 
Tough  capsule.  ^'.  = 
20/30.  Reading  vision 
3}4  point  tj-pe. 


Age  66.  Extraction  March 
23,  1920.  V.  =  20/20. 
Reading  vision  3M  point 
type. 


Age  50.  Extraction  Dec. 
1,  1917.  V.  =  20.20. 
Reading  vision  3}^  point 
tj-pe. 


Age  53.  Extraction  April 
7,  1920.  V.  =  20/20. 
Reading  vision  3J^  point 
type. 


Age  74.  Extraction  April 
4,  1918.  V.  =  20  30. 
Reading  vision  3>2  point 
type.  1920,  June  1,  ^  .  = 
20/30. 


Age  58.  Extraction  April 
12,  1920.  V.  =  20/38. 
Reading  vision  3J^  point 
type. 


Age  52.  Extraction  May 
25,  1918.  V.  =  20/20. 
Reading  \'ision  33^  point 
tvpe.  1920,  May  11,  V.= 
20,  30. 


Age  67.  Glaucoma.  Pre- 
vious iridectomy.  Tough 
capsule.  Extraction  April 
14,  1920.  V.  =  Fingers  at 
one  foot. 


Age  52.  Old  central 
nebula  of  the  cornea. 
Extraction  Oct.  8,  1918. 
V.  =  20/38.  Reading  vi- 
sion 5  poinf  tvpe.  1920, 
May  20,  V.  =20/38. 


Age  53.  Extraction  April 
27,  1920.  V.  =  20/20. 
Reading  vision  3J^  point 
type. 


Age  68.  Extraction  Nov. 
15,  1919.  V.  =  20/24. 
Reading  vision  3'/2  point 
type. 


Fig.  2. — Diagrams  which  illustrate 
the  character  of  pupils  obtained  with 
the  Abscission  Capsule  Forceps. 


Age  57.  Extraction  May 
29,  1920.  V.=  20/30. 
Reading  vision  3H  point 
type. 


Fig.  3. — Diagrams  which  illustrate 
the  character  of  pupils  obtained  with 
the  Abscission  Capsule  Forceps. 
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With  sickle  needles  and  cystotomes  the  mechanical  action 
is  pressure  backward  and  traction  on  the  zonula  from  one 
side  to  the  other.  With  the  majority  of  capsule  forceps  the 
traction  is  on  the  capsule  from  either  side,  and  in  the  with- 
drawal of  the  forceps  also  from  below,  necessitating  traction 
on  the  zonula  at  the  sides  and  below,  and  from  above  in  the 
final  withdrawal.  In  this  last  manipulation  there  is  always 
danger  of  the  loss  of  vitreous.  With  the  model  here  pre- 
sented these  dangers  are  obviated.  The  teeth  engage  the 
capsule  with  almost  no  pressure,  and  the  cutting  is  clean  and 
practically  free  from  traction.  It  has  occurred  with  me  in 
several  instances  that  the  end  teeth  have  hung  the  capsule 
and  its  lower  margin  has  floated  upward  in  the  delivery  of 
the  lens.  However,  in  these  instances  the  capsule  returned 
to  its  position  and  caused  no  later  trouble.  This  accident 
is  not  hkely  to  happen  if  the  teeth  are  very  sharp. 

With  the  general  run  of  extractions  with  this  instrument, 
as  will  be  seen  from  the  diagrams  (Figs.  2  and  3),  there  is  a 
further  special  advantage  in  its  action  in  that  the  capsule 
about  the  upper  margin  is  not  broken  from  the  zonula.  This 
is  a  protection  against  the  loss  of  vitreous.  Possibly  there 
is  no  advantage  in  retaining  the  capsule  in  its  position,  but 
to  me  it  is  a  protection  against  injury  to  the  zonula  and  the 
anterior  portion  of  the  vitreous.  If  these  injuries  can  be 
prevented,  I  believe  it  means  safety  to  the  future  of  the  eye. 

Another  apparent  advantage  is  the  retention  of  any  re- 
maining lens  cortex  within  the  capsule.  It  is  pretty  well 
established  that  lens  substance  does  not  make  trouble  unless 
it  is  in  contact  with  the  iris.  I  have  seen  this  demonstrated 
in  several  cases  in  which  considerable  cortex  remained  and 
was  slowly  absorbed  without  giving  trouble. 

A  further  advantage  is  that  the  several  cystotomes  chop 

the  cortex  into  fine  fragments  in  the  opening  and  closing 

action  mentioned  above,  which  causes  it  to  come  away  more 

readily  as  the  nucleus  is  deUvered.    This  has  seemed  to  be  of 
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importance  because,  from  a  number  of  cases  which  have  been 
operated  on,  I  have  acquired  the  impression  that  the  cortex 
mainly  occupies  the  anterior  portion  of  the  lens.  This  ob- 
servation I  once  mentioned  to  Dr.  Alt,  and  he  said  that  this 
had  been  demonstrated  by  Becker  many  years  ago,  but  did 
not  give  me  the  reference,  and  I  have  not  happened  to  run 
across  it.  Shahan  has  reminded  me  that  in  accommodation 
the  anterior  portion  of  the  lens  is  chiefly  in  action  and  sug- 
gested that  this  may  have  something  to  do  with  the  nucleus 
being  nearer  the  posterior  capsule.  In  the  few  lens  sections 
of  normal  eyes  of  persons  above  forty-five  years  of  age  that 
I  have  been  able  to  examine  I  have  found  ver}^  little  differ- 
ence in  the  width  of  the  cortex  anterior  and  posterior  to  the 
nucleus,  but  clinically  there  does  seem  to  be  a  difference. 

For  the  purpose  of  illustrating  the  action  of  the  forceps 
on  the  capsule  a  number  of  average  pupils  are  shown  in  the 
accompanying  diagrams  (Figs.  2,  3),  together  wdth  the  age 
of  the  patient,  the  date  of  operation,  and  the  \dsual  results. 
Since  I  have  been  employing  these  forceps  my  visual  results 
have  been  improved  and  I  have  seldom  had  to  resort  to  a 
secondary  discission. 

As  with  everything  in  the  instrument  line  that  is  new  and 
difficult,  I  have  had  trouble  in  getting  these  forceps  made 
properly.  I  am  indebted  to  Mr.  Hermann  Weder,  of  the 
Weder  ^Manufacturing  Company,  Philadelphia,  for  his  pa- 
tience in  helping  me  to  perfect  the  instrument.  It  should 
be  very  sharp  and  several  should  be  kept  on  hand  to  permit 
of  their  return  to  the  maker  to  be  resharpened,  as  in  the  case 
of  cataract  knives. 

I  wish  to  add  fm-ther  that  these  forceps  should  never  be 
depended  on  when  the  pupil  is  filled  wdth  blood,  as  the  iris 
may  become  engaged  and  the  result  might  prove  to  be  dis- 
astrous. It  is  intended  for  cases  in  which  the  margins  of  the 
pupil  can  be  easily  outlined.  In  these  last  cases  it  has  never 
failed  to  remove  the  central  portion  of  the  capsule. 


RESULTS    OBTAINED    WITH    MULLER'S    RESEC- 
TION   OF   THE    SCLERA   IN    DETACHMENT 
OF  RETINA  DUE  TO  HIGH  MYOPIA. 

ERVIN  TOROK,  M.D., 

New  York. 

The  cause  as  well  as  the  treatment  of  detachment  of 
retina  in  high  myopia  has  long  been  the  subject  of  lively 
discussion  in  medical  literature.  It  must  be  admitted,  how- 
ever, that  both  cause  and  treatment  are  still  unknown,  al- 
though various;  more  or  less  acceptable  and  logical  theories 
have  been  advanced  on  this  subject  from  time  to  time. 

The  theory  which  appealed  to  me  most,  from  the  stand- 
point of  cause  as  well  as  cure,  is  the  one  advanced  by  Mliller 
in  1903.  Miiller  explained  the  detachment  of  high  myopia  by 
the  enlargement  of  the  globe,  a  fact  which  is  well  known  and 
can  be  positively  ascertained  by  actual  measurements  of  the 
eyeball.  He  says  that  the  enlarged  globe  causes  a  stretching 
of  the  choroid,  thereby  interfering  with  the  circulation  of  the 
blood  therein.  This  interference  with  the  blood  circulation 
causes  the  atrophic  changes  in  the  choroid,  and  if  it  increases 
beyond  a  certain  point  a  transudate  forms  between  the 
choroid  and  the  sclera,  and  also  between  the  choroid  and 
the  retina,  producing  a  detachment.  According  to  this 
theory,  therefore,  a  detachment  of  the  retina  is  always  as- 
sociated with  a  detachment  of  the  choroid,  the  latter  always 
being  of  a  much  less  degree  than  the  former,  because  there 
is  a  more  or  less  firm  attachment  of  the  choroid  to  the  sclera, 
while  there  is  no  attachment  bc^tween  the  retina  and  the 
choroid.  The  presence  of  a  yellowish  fluid  in  the  supra- 
choroidal  space  can  easily  be  demonstrated  in  every  case  of 
detachment  of  the  retina.     When  performing  a  Mliller's 
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resection,  at  the  moment  the  sclera  is  penetrated  this  fluid 
can  be  seen  to  ooze  out  through  the  opening.  This  theory 
would  explain  not  only  the  presence  of  a  detachment,  but 
also  the  various  other  atrophic  changes  in  the  fundus  of  a 
high  myope.  If  we  accept  this  theory,  it  is  logical  that  the 
only  remedy  for  these  cases  is  the  relieving  of  the  tension 
of  the  choroid,  thereby  improving  its  blood  circulation. 
Mliller  attempted  this  by  actually  decreasing  the  size  of  the 
eyeball  in  excising  a  piece  of  the  sclera. 

I  performed  this  operation  the  first  time  in  1912  and  had 
the  pleasure  of  reporting  some  of  these  cases  before  this 
Society  in  May,  1917,  up  to  which  time  I  had  performed  the 
operation  on  11  eyes.  Since  then  10  more  eyes  have  been 
operated  upon  by  this  method,  so  that  the  total  number  at 
present  amounts  to  21  cases. 

As  I  stated  in  my  paper  of  1917,  the  first  six  cases  must 
be  excluded,  as  they  were  failures  on  account  of  lack  of  tech- 
nic,  and  so  it 'would  be  unfair  to  the  history  of  the  operation 
to  draw  any  conclusions  as  to  the  merit  of  the  procedure 
while  including  these.  The  short  history  of  the  remaining 
15  cases  is  as  follows: 


L.  M.,  female,  aged  forty-five  years,  who  lost  one  eye 
from  detachment  of  retina  due  to  high  myopia,  came  to  the 
Knapp  Memorial  Eye  Hospital  in  July,  1914,  with  high 
myopia  and  detachment  of  one  month's  standing  in  the 
other  eye.  V.R.E.,  no  perception  of  fight.  V.L.E.,  6/200. 
Right  eye  diverging.  Cataract.  Left  eye,  large  detachment 
below  and  temporally  and  extensive  myopic  changes  in 
fundus. 

July  14,  1914:    Miiller's  resection,  left  eye. 

On  discharge  from  the  hospital  two  weeks  after  the  opera- 
tion, no  detachment  present.  Vision  with  —8.00  sph. 
=  20/200. 

April,  1917:  Shallow  detachment  below,  which  interferes 
but  little  with  her  field  of  vision  and  sight.  Vision  with 
-8.00  sph.  =20/200. 
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H.  G.,  male,  aged  forty-seven  years,  right  eye  lost  from 
detachment  of  the  retina  in  1909,  Left  eye,  detachment  of 
the  retina  with  extensive  atrophic  changes  in  the  fundus; 
the  detachment  of  five  months'  standing.  V.R.E.,  2/200 
eccentrically.    V.L.E.,  hand  motion. 

October  27,  1914:   Miiller's  resection,  left  eye. 

When  discharged  from  the  hospital  there  was  a  shallow 
detachment  below  in  the  extreme  periphery.  Vision  with 
glasses,  20/100. 

January,  1915:  Detachment  below.    Vision,  10/200. 

April  20,  1920:  Same  condition.  Vision,  10  200.  Patient 
is  walking  about  in  the  street  unescorted.  He  came  to  me 
complaining  that  he  was  not  admitted  to  the  workshop  for 
the  blind  on  account  of  his  vision,  and  wanted  to  know 
whether  or  not  further  improvement  could  be  had  in  the 
vision  of  his  left  eye.  Since  there  w^as  a  detachment  in  the 
lower  portion  of  the  eyeball  on  April  30,  1920,  a  Miiller's 
resection  was  done  below  behind  the  insertion  of  the  inferior 
rectus  muscle.  The  result  of  this  operation  was  a  consider- 
able improvement  in  the  size  of  the  field  of  vision ;  however, 
there  was  still  a  shallow  detachment  present  below.  Vision 
remained  10/200. 

S.  G.,  male,  aged  thirty-two  years.  Came  to  the  hospital 
on  April  21,  1915,  with  detachment  of  four  days'  standing  in 
his  right  eye.  V.R.E.,  hand  movement;  V.L.E.,  20/200 
with  his  glasses.  Right  eye,  large  detachment  above,  ex- 
tending downward  to  almost  the  disc,  and  the  retina  is  also 
detached  temporally  and  nasally.  In  the  left  eye,  extensive 
myopic  changes,  including  macula. 

May  13,  1915:  Miiller's  resection  of  the  sclera.  On  dis- 
charge from  the  hospital  no  detachment  in  the  right  eye. 
Vision,  20/200  with  glasses. 

July  30,  1915:  Slight  detachment  below  in  the  periphery. 
Vision,  10/200. 

A.  D.,  came  under  my  observation  in  1911  with  high 
myopia,  —24  D.  in  the  right  eye  and  —25  D.  in  the  left  eye. 
In  December,  1911,  the  right  lens  was  removed,  and  with 
glasses  20/50  vision  was  obtained.  In  January,  1914,  the 
left  lens  was  removed  and  the  vision  with  glasses  was  20/30. 
She  returned  to  me  in  November,  1915,  at  which  time  she 
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had  a  large  detachment  in  the  left  eye,  the  vision  being  only 
hand  motion. 

December,  1915:  Miiller's  resection  of  the  sclera  left  eye. 
On  discharge  from  the  hospital  there  was  a  shallow  de- 
tachment below  and  vision  was  15/200. 

She  retm-ned  again  in  October,  1917,  with  a  detachment 
in  the  right  eye.  Vision,  hand  motion.  Miiller's  resection 
was  advised  for  this  eye  also,  but  she  could  not  have  the 
operation  performed  on  account  of  her  expecting  a  baby  at 
that  time,  and  she  did  not.  return  for  the  operation  until 
March,  1919,  when  a  Miiller's  resection  was  performed  on 
her  right  eye.  Vision  on  discharge  from  the  hospital,  only 
2/200  eccentrically.  The  fundus  was  not  visible  on  account 
of  a  thick  secondary  cataract. 

April  25,  1920:  The  condition  of  her  eyes  was  as  follows: 
Right:  Divergent  strabismus  with  a  thick  secondary  cata- 
ract. Fundus  not  visible.  Vision,  2/200  eccentrically. 
Left:  Detachment  below.  Vision,  15/200.  The  detach- 
ment does  not  interfere  with  her  daily  routine  work  of 
attending  to  her  household  duties  and  also  taking  care  of  her 
two  children. 

J.  H.,  male,  aged  thirty-eight  years.  Came  to  us  in  Feb- 
ruary, 1917,  with  a  detachment  in  his  right  eye  of  eight 
months'  standing.  Vision,  3/200.  Detachment  is  shallow, 
but  extends  over  the  entire  fundus,  not  including  macula. 
There  are  also  floating  opacities  in  the  vitreous.  Left  eye, 
high  myopic  astigmatism  with  fundus  changes. 

March  1,  1917:  Miiller's  resection  of  the  sclera  of  right 
eye.  On  discharge  from  the  hospital  there  was  no  detach- 
ment and  vision  with  glasses  was  20/100. 

April  23,  1920:  Right  eye,  posterior  cortical  cataract, 
opacities  in  vitreous,  and  shallow  detachment  below  and 
temporally.    Vision,  15/200. 

A.  F.,  female,  aged  thirty-eight  years.  Right  eye,  high 
myopia  with  sUght  fundus  changes.  Vision  with  glasses, 
20/50.  Left  eye,  detachment  of  eight  months'  standing. 
The  detachment  is  total,  including  the  macula.  Vision,  hand 
movements  eccentrically. 

February  20,  1917:  Muller's  resection  of  the  sclera  of  left 
eye.     On  discharge,  no  detachment  in  the  periphery,  but  a 
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cystic  detachment  at  the  macula.  Vision,  10/200  eccen- 
trically. 

May,  1917:  Vision,  10/200,  small  circumscribed  detach- 
ments in  the  periphery. 

April  26,  1920:  Vision,  5/200  eccentrically.  Macular  de- 
tachment and  also  several  small  detachments  in  the  periphery. 

R.  G.,  female,  aged  twenty-one  years,  came  to  the  hospital 
on  August  22,  1917,  with  a  detachment  of  the  retina  of  five 
months'  standing,  below  and  temporally,  and  also  floating 
opacities  in  the  vitreous.  The  left  eye  was  normal,  emme- 
tropic.   V.R.E.,  movement  of  hand.    V.L.E.,  20/20. 

November  14,  1917:  Miiller's  resection  of  the  sclera  of 
right  eye.  On  discharge  from  the  hospital  shallow  detachment 
below  and  at  the  macula.    Msion,  8/'200  eccentrically. 

June  4,  1918:  Vision,  8/200  eccentrically;  shallow  detach- 
ment below  and  also  detachment  at  the  macula. 

H.  S.,  male,  aged  twenty-eight  years,  high  myopia  both 
eyes.  Left  eye,  total  detachment  for  .five  months.  Right 
eye,  extensive  myopic  changes.  V.R.E.,  20/100  with  glasses. 
V.L.E.,  movement  of  hand  eccentricalh^ 

February  6,  1917,  Miiller's  resection  of  the  sclera  of  left 
eye.  Immediately  after  operation  no  detachment  of  the 
retina.    Vision,  10/200. 

July,  1917,  no  detachment  in  the  periphery,  but  macular 
detachment.    Vision,  10/200  eccentrically. 

J.  P.,  male,  aged  thirty-five  years.  First  seen  March  20, 
1918,  at  which  time  he  complained  of  failing  vision  in  the 
right  eye  for  four  weeks,  and  in  the  left  eye  for  ten  weeks. 
Both  eyes  showed  extensive  myopic  changes  in  the  fundus, 
floating  opacities  of  the  vitreous,  and  shallow  detachment 
below  and  temporally.  The  vision  in  the  right  as  well  as  the 
left  eye  was  5  200  with  his  glasses. 

March  27,  1918:  Miiller's  resection  of  the  sclera  of  right 
eye.  On  discharge  from  the  hospital  no  detachment.  Vision 
with  glasses,  20  200. 

April  25,  1918:  Miiller's  resection  of  the  sclera  of  left  eye. 
On  discharge  from  the  hospital  no  detachment.  Vision, 
20/200. 

June,  1918:  Both  eyes  shallow  detachment  below. 
V.R.E.,  with  glasses,  20/200;  V.L.E.,  20,  200. 
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I.  O.,  male,  aged  forty  years.  In  June,  1918,  noticed  that 
sight  of  left  eye  suddenly  became  very  bad.  Right  eye, 
extensive  myopic  changes.  Vision  with  glasses,  20/200. 
Left  eye,  extensive  myopic  changes  in  the  fundus,  with  de- 
tachment of  the  retina  below  and  nasally,  including  the 
macula.    Vision,  hand  motion. 

October  18,  1918:  Miiller's  resection  of  the  sclera  of  left 
eye.  On  discharge  from  the  hospital  shallow  detachment 
below  and  detachment  at  the  macular  region.  Vision,  5/200 
eccentrically. 

April  23,  1920:  Shallow  detachment  below  and  central 
detachment.    Vision,  5/200  eccentrically. 

W.  M.,  male,  aged  forty  years.  First  seen  April  22,  1919, 
at  which  time  right  eye  showed  almost  total  detachment; 
left  eye,  extensive  choroidal  changes.  V.R.E.,  hand  motion. 
V.L.E.,  20/200,  ^vith  glasses. 

April  22,  1919:  Miiller's  resection  of  the  sclera  of  right 
eye.  On  discharge  from  the  hospital  shallow  detachment 
below  and  central  detachment.    Vision,  4/200  eccentrically. 

April  23,  1920:  Shallow  detachment  below  and  detach- 
ment at  the  macula.     Vision,  4/200  eccentrically. 

B.  K.,  female,  aged  twenty-four  years.  First  seen  October 
4,  1919.  Left  eye  lost  from  detachment  of  retina  ten  years 
previously;  eye  diverging;  lens  opaque.  Detachment  of  the 
retina  in  right  eye  for  three  weeks.  The  eye  showed  a  large, 
almost  total  detachment,  the  macula  not  being  affected. 
V.R.E.,  3/200;  V.L.E.,  no  perception  of  Hght. 

October  5  and  October  11,  1919:  Posterior  sclerotomy  of 
right  eye,  with  no  result. 

October  18,  1919:  Miiller's  resection  of  the  sclera  of  right 
eye.  On  discharge  from  the  hospital  shallow  detachment 
below.    Vision,  5/200. 

April  23,  1920:  Small  circumscribed  detachment  at  vari- 
ous places  in  the  fundus,  but  macula  was  clear.  Vision, 
10/200.  Patient  getting  along  splendidly;  able  to  walk 
about  in  the  streets  unassisted  and  can  do  her  houshold 
duties  well. 

B.  S.,  first  seen  January  5,  1920,  when  right  eye  showed 
high  myopia  with  extensive  myopic  changes  in  the  fundus. 
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Vision  with  glasses,  20/70.  Left  eye,  high  myopia  and  large 
detachment  of  retina  of  four  months'  duration  below:  the 
macula  was  not  affected.     Vision,  3/200. 

January  7,  1920:  Miiller's  resection  of  the  sclera  of  left 
eye.  On  discharge  from  the  hospital  shallow  detachment 
below.    Vision  with  glasses,  20/200. 

May  3,  1920:  Shallow  detachment  below.  Vision  with 
glasses,  20/200. 

The  operation  was  performed  in  all  these  cases  as  de- 
scribed in  my  former  paper  on  this  subject.  The  patients 
were  under  observation  from  three  months  to  five  and  one- 
half  years.  The  detachment  was  present  in  the  various  cases 
from  a  few  days  to  two  years.  In  no  case  did  I  obtain  a  per- 
manent total  reattachment  as  reported  by  others,  but  I 
found  that  all  cases  showed  a  great  deal  of  improvement 
immediately  after  the  operation,  at  which  time  the  fundus 
in  the  great  number  of  cases  showed  no  detachment.  A 
month  or  two  afterward  a  certain  amount  of  detachment 
usually  returned.  This  detachment,  as  a  rule,  was  small  and 
shallow,  and  was  situated  in  the  extreme  periphery  in  the 
lower  portion  of  the  eyeball,  affecting  the  patient's  sight  but 
very  Uttle.  This  detachment  was  usually  stationary,  no 
advance,  or  very  httle,  having  been  observed  in  my  cases,  so 
that  it  may  be  said  that  the  vision  the  patient  had  about  two 
or  three  months  after  the  operation  was  more  or  less  per- 
manent. The  return  of  a  certain  amount  of  detachment  may 
be  due  to  the  fact  that  after  the  operation  was  performed  it 
probably  took  some  time  for  the  circulation  in  the  choroid 
to  reestablish  itself  after  the  tension  upon  the  blood-vessels 
had  been  relieved.  This  may  account  for  the  return  of  some 
of  the  detachment.  However,  after  the  circulation  had  been 
reestablished  the  detachment  did  not  advance  any  further. 

The  best  results  have  been  obtained  in  cases  where  the 
operation  was  performed  within  a  few  weeks  after  the  devel- 
opment of  the  detachment.     In  these  cases,  when  the  choroid 
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is  punctured  and  the  fluid  is  evacuated,  the  immediate  result 
is  usually  a  complete  reattachment  and  later  a  shallow  de- 
tachment develops  below  in  the  extreme  periphery. 

Cases  where  the  detachment  is  several  months  old  are  less 
favorable.  It  seems  to  me  that  in  these  cases  certain  parts 
of  the  detached  retina  become  walled  off,  so  that  no  complete 
reattachment  can  be  obtained  even  immediately  after  the 
operation.  Usually  several  small  cystic  detachments  can  be 
seen  in  various  parts  of  the  fundus,  which  are  more  or  less 
stationary. 

Cases  of  total  detachment  where  the  macular  region  is  also 
involved  are  most  unfavorable.  I  found  in  all  of  my  cases 
that  the  macular  detachment  remains  as  a  rather  circum- 
scribed cystic  detachment,  causing,  of  course,  a  central 
scotoma,  so  that  in  these  cases  only  eccentric  vision  can  be 
expected. 

It  is,  therefore,  my  opinion  that  in  cases  of  detachment  of 
the  retina  Miiller's  resection  should  be  performed  as  soon  as 
possible  after  the  diagnosis  has  been  made.  This  operation 
should  not  be  the  last  resorted  to,  but  the  first  step  in  our 
treatment,  as  it  is  void  of  all  danger  and  if  performed  early 
promises  better  results  than  any  other  method  hitherto  prac- 
tised. Later,  if  it  is  found  necessary,  it  can  be  followed  by 
any  other  surgical  or  medical  procedure.  The  only  disad- 
vantage it  has  is  that  it  is  highly  technical,  but  by  no  means 
as  formidable  or  difficult  as  it  appears  when  one  reads  a 
description  of  it.  This  impression  of  extreme  difficulty  and 
danger  to  the  eye  is,  I  beheve,  the  reason  why  this  really 
valuable  operation  has  not  become  more  popular  with  the 
medical  profession.  There  is  no  doubt  that  it  is  necessary 
to  have  some  practice  and  experience  before  the  operation 
can  be  mastered  to  such  an  extent  as  to  obtain  satisfactory 
results,  but  I  believe  I  can  safely  state  that  anybody  who 
can  perform  a  cyclodialysis  without  puncturing  the  choroid 
will  be  able  to  master  this  operation  after  having  performed 
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it  a  few  times.  It  is  not  such  a  large  or  dangerous  operation 
as  it  seems  to  be. 

The  preUminary  Kronlein  resection,  as  advised  by  Miiller, 
is  absolutely  superfluous,  as  a  large  external  canthotomy 
gives  us  plenty  of  space  in  which  to  work.  In  my  last  case, 
performed  a  few  weeks  ago,  but  not  included  in  the  cases 
noted  above,  as  an  experiment  I  placed  the  scleral  flap  to  be 
excised  behind  the  insertion  of  the  inferior  rectus  muscle  and 
found  that  the  operation  can  be  performed  there  without  the 
slightest  difficulty.  After  dividing  the  inferior  rectus  muscle, 
with  the  aid  of  a  strong  suture  placed  in  the  sclera  at  the 
insertion  of  the  muscle,  the  eyeball  can  be  rotated  upwards 
sufficiently  to  give  space  to  perform  the  operation. 

The  procedure  is  absolutelj^  void  of  any  danger  as  far  as 
the  eye  is  concerned.  Loss  of  vitreous  cannot  occur,  as  the 
vitreous  chamber  is  not  opened,  the  scleral  wound  cannot 
gape,  as  the  scleral  flap  is  not  really  excised,  but  is  pushed 
between  choroid  and  sclera,  so  that  even  if  the  sutures  should 
slip  the  wound  will  not  open.  The  eyes  always  recover 
quickly  and  the  reaction  following  the  operation  is  very 
slight.  We  usually  find  a  slight  edema  and  congestion  of  the 
bulbar  conjunctiva  at  the  site  of  the  operation,  which  disap- 
pears in  about  three  or  four  days. 

Just  a  few  words  as  far  as  the  visual  results  are  concerned. 
Success  in  a  case  of  detachment  of  the  retina,  of  course, 
cannot  be  estimated  by  the  vision  we  obtain  in  the  eye.  All 
these  cases  show  the  degenerative  changes  of  high  myopia 
with  posterior  staphyloma,  peripapillar  atrophy,  macular 
changes,  and  floating  opacities  in  the  vitreous.  They  conse- 
quently are  eyes  which,  even  before  they  became  bfind  from 
detachment,  have  had  very  poor  vision,  amounting  at  best 
to  not  more  than  20/200  or  20  100,  and  usually  to  less.  If 
this  vision,  or  even  a  fraction  of  it,  enough  for  the  patient  to 
walk  about  unassisted,  can  be  saved,  in  a  condition  which 
otherwise  in  almost  all  cases  ends  in  complete  blindness,  we 
may  be  well  satisfied. 


NASOLACRIMAL  SURGERY  IX  OPHTHALMOLOGIC 
PERSPECTIVE. 

CLIFFORD  B.  WALKER,  M.D., 

Springfield,  Mass. 

In  the  last  decade  considerable  progress  has  been  made 
in  the  surgery  of  the  lacrimal  apparatus,  especially  in  the 
development  of  nasolacrimal  fistula  operations,  but  it  is  still 
questionable  whether  as  much  advance  has  been  attained  as 
is  possible,  because  of  the  fact  that  the  region  which  needs 
the  most  study  happens  to  lie  in  the  plane  of  cleavage,  as  it 
were,  between  the  domain  of  the  ophthalmologist  and  the 
rhinologist.  Thus  the  region  corresponds  in  a  way  to  ''no 
man's  land,"  as  far  as  nasolacrimal  fistula  is  concerned. 

Other  factors  are  also  active  in  preventing  fruition  of 
the  fullest  possible  knowledge  of  the  ultimate  possibiU- 
ties  of  nasolacrimal  fistula.  For  instance,  the  patient  al- 
most invariably  presents  himself  to  the  ophthalmologist, 
since  the  visible  manifestations  of  the  condition  are  almost 
entirely  ocular,  but  the  ophthalmologist  is  reluctant  to  ex- 
ploit procedures  that  lead  him  into  a  strange  field,  and,  as  a 
rule,  the  patient  is  reluctant  to  pass  out  of  the  hands  of  the 
ophthalmologist  for  treatment.  This  feeling  may  be  mutual. 
The  rhinologist,  while  he  is  more  prone  to  consider  and  per- 
form nasolacrimal  fistula,  may  not  be  familiar  with  the  pas- 
sage of  probes  in  the  lacrimal  apparatus,  and  since  he  does 
not  have  many  cases  to  deal  with  perhaps  in  this  connection, 
does  not  advance  his  knowledge  and  technic  with  the  same 
persistence  that  he  does  in  other  portions  of  his  field. 

And  thus,  from  a  statistical  standpoint,  the  exact  possi- 
bilities of  the  operation  remain  to  be  seen.    Certainly  at  the 
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present  time  it  is  usually  possible  to  get  a  sharp  argument 
from  ophthalmologists  as  to  whether  nasolacrimal  fistula 
has  any  advantage  whatever  over  extirpation  of  the  sac; 
in  fact,  it  seems  to  me  that  the  majority  of  ophthalmologists 
contend  that,  since  extirpation  of  the  sac  cures  such  a  high 
percentage  of  cases,  or  makes  them  so  comfortable,  there 
is  no  use  in  considering  any  other  operation,  I  remember  a 
similar  plea  for  iridectomy,  as  against  the  trephine  operation 
for  glaucoma,  at  the  time  this  operation  was  introduced  by 
Elliot,  but  at  this  point  the  analogy  cannot  be  carried  farther, 
since  after  the  visit  of  Elliot  to  this  country  there  was  a  flood 
of  test  operations  that  gave  us  very  substantial  data  on 
which  to  make  comparisons,  while  following  the  introduc- 
tion, by  West,  of  the  possibilities  of  nasolacrimal  fistula  some 
ten  years  ago,  the  report  of  test  cases  has  been  relatively 
meager. 

The  variety  of  operations  that  have  been  suggested  is  a 
testimonial  that  we  are  still  in  the  formative  stage,  as  far  as 
the  ideal  procedure  is  concerned.  Yet  even  now  the  data, 
slow  as  it  has  been  in  accumulating,  is  sufficiently  crystaUized 
to  indicate  that  eventually  a  nasolacrimal  fistula  procedure 
will  become  the  operation  of  election  for  a  definite  group  of 
cases,  and  set  aside  the  great  many  lacrimal  sac  extirpations. 
I  expect  this  result  to  be  brought  about  more  by  the  demand 
of  human  nature  than  by  any  other  single  factor,  for  I  have 
yet  to  see  the  patient  who  would  permit  an  external  incision 
to  be  made,  with  its  scarifying  possibilities,  if  the  same  result 
could  be  obtained  without  an  external  incision,  provided 
only  that  the  patient  may  be  assured  that  the  procedure  will 
be  painless;  and  this  assurance  can  be  given.  Unquestion- 
ably we  have  all  seen  patients  suffering  with  chronic  dacryo- 
cystitis who  have  undergone  a  variety  of  local  treatments 
and  even  a  most  painful  series  of  probing  unsuccessfully, 
and  even  after  ten  or  fifteen  years  still  unwilling  to  permit 
an  external  lacrimal  sac  extirpation.    Yet  these  very  patients 
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may  be  delighted,  indeed,  to  have  the  nasolacrimal  fistula 
operation  done  as  soon  as  they  are  assured  that  it  will  not 
require  ether  and  can  be  done  without  pain. 

While  this  factor  may  readily  be  the  predominant  element 
in  turning  the  tide,  it  is  not  clear  to  me  that  there  is  not  some 
sophistry  prevalent  concerning  the  mechanism  of  improve- 
ment with  sac  extirpation,  particularly  concerning  some 
magic  or  trophic  influence  of  the  lacrimal  sac  over  the  secre- 
tory lacrimal  mechanism.  In  fact,  I  believe,  as  the  possibili- 
ties of  nasolacrimal  fistula  operation  are  developed,  it  will 
prove  that  only  in  rare  instances  will  the  results  of  sac  ex- 
tirpation be  superior  in  subsequent  functional  result  to  that 
of  the  successful  nasolacrimal  fistula,  but  first  we  shall  have 
to  find  by  experience  just  what  conditions  contraindicate  the 
fistula  operation. 

The  principle  of  fistulization  is  no  different  here  than  in 
other  regions  of  the  head.  The  natural  tendency  is  for  a 
fistula  to  close,  unless  it  is  kept  open  by  a  continuous  pres- 
sure of  fluid,  an  abnormal  growth  of  cells,  by  plastic  recon- 
struction, or  by  a  gap  in  the  tissues  too  great  to  be  bridged 
by  prohferation  or  granulations.  In  the  case  of  the  naso- 
lacrimal fistula,  we  are  aided  to  some  extent  by  the  pressure 
of  drainage  through  it,  but  principally  we  must  depend  on 
making  the  largest  possible  opening  or  by  a  plastic  flap  oper- 
ation, but  plastic  flap  operation  involves  an  external  incision, 
to  be  at  all  reliable,  and  therefore  will  doubtless  be  aban- 
doned. 

The  ability  of  a  fistula  to  resist  closure  is  usually  measured 
by  its  narrowest  diameter.  The  shortest  diameter  in  the 
nasolacrimal  fistula  is  more  or  less  equal  to  the  diameter  of 
the  sac  and  its  bony  canal  anteroposteriorly.  Vertically  a 
much  greater  diameter  may  be  obtained,  but  it  will  not 
prevent  closure  if  the  anteroposterior  diameter  of  the  opening 
is  left  too  short,  and  there  is  a  tendency  for  this  to  occur  in 
the  nasal  operation,  because  of  the  anatomic  relation,  the 
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direction  of  approach  being  such  that  it  is  much  easier  to  get 
a  sort  of  oval  opening  with  tho  long  diameter  parallel  to  the 
canal.  This  difficulty  accounts  for  some  of  the  failures  in 
this  technic  and,  of  course,  it  should  be  carefully  avoided. 
The  best  way  that  I  have  found  to  avoid  this  narrowing 
tendency  of  the  anteroposterior  diameter  is  to  use  a  burr 
(Fig.  1)  on  the  bony  opening,  thereby  obtaining  a  smooth 
round  opening  of  sufficient  diameter.  The  burr  is  spheric  in 
shape  and  seven  millimeters  in  diameter,  and  may  be  either 
hand  or  motor  driven.  It  may  be  used  with  or  without  a 
guard. 

Although  the  desire  and  attempt  to  produce  a  nasolacrimal 
fistula  extend  back  almost  as  far  as  the  history  of  medicine, 
it  cannot  be  said  that  any  material  progress  was  made  until 
the  work  of  Toti.  Before  his  time  efforts  had  been  mostly 
directed  toward  punch  opening  from  the  sac  into  the  nose, 
or  the  dilatation  by  means  of  probes  and  subsequent  use  of 
stilets.  As  is  often  the  case  in  developmental  work,  the 
original  operation  is  not  uncommonly  too  elaborate,  and  it 
was  not  long  before  Halle,  West,  and  others  showed  that  an 
external  incision  was  not  absolutely  necessary  nor  were  the 
plastic  procedures  of  Toti  necessary  for  the  successful  main- 
tenance of  a  fistula  in  a  high  percentage  of  cases.  And  it 
still  remains  to  be  proved  whether  plastic  operation  has  any 
material  advantage  over  the  simple  circular  opening  of 
maximum  diameter. 

To  the  knowledge  that  a  fistula  opening  could  be  main- 
tained Halle  added  the  valuable  technical  trick  of  forcing  the 
nasally  exposed  surface  of  the  sac  far  enough  into  the  nose 
by  means  of  a  probe  passed  through  the  uncut  punctum  so 
that  a  round  window  could  be  comfortably  cut  in  this  side  of 
the  sac,  to  correspond  to  its  largest  possible  diameter.  Add 
to  these  important  steps  the  knowledge  that  a  very  perfect 
anesthesia  may  be  obtained  without  toxic  manifestations, 
by  applying  a  small  amount  of  cocain  mud  to  the  nasal  wall 
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opposite  the  sphenopalatine  ganghon  at  the  posterior  tip 
of  the  middle  turbinate,  and  another  small  portion  to  the 
nasal  wall  at  the  anterior  extremity  of  the  cribriform  plate, 
and  the  field  is  open  for  an  accumulation  of  facts  concerning 
the  possibilities  of  this  operative  procedure. 

At  the  time  Toti  was  doing  his  work,  and  immediately 
thereafter,  we  find  reports  of  operations  showing  40  to  50 
per  cent,  perfect  results,  and  15  to  20  per  cent,  showing  im- 
provement. As  time  goes  on  the  percentage  of  favorable 
results  improves  and  the  percentage  of  failures  decreases, 
until  among  recent  reports — Patterson,  Fraser,  Wiener, 
Sauer,  and  others — we  find  80  per  cent,  of  perfect  results, 
and  only  10  or  12  per  cent,  of  failures,  with  other  cases  no 
better  or  no  worse  than  the  ordinary  sac  operation,  and  it 
does  not  seem  unreasonable  to  hope  that,  as  more  reports 
are  submitted,  and  more  careful  studies  made  of  failures, 
very  much  better  percentages  may  be  obtained  as  we  be- 
come able  to  make  more  accurate  and  satisfactory  selection 
of  cases. 

The  cases  of  dacryocystitis  naturally  fall  into  two  groups — 
acute  and  chronic.  My  first  cases  were  limited  to  the  acute 
type,  and  were  handled  in  a  purelj^  ophthalmologic  manner; 
they  were  all  the  ordinary  phlegmon  type,  with  the  eye 
almost  closed,  and  the  swelling  most  marked  in  the  region  of 
the  inner  canthus.  Since  an  external  incision  was  deemed 
necessary  because  of  the  extent  of  the  phlegmon,  it  was 
made  as  for  a  sac  extirpation,  but  it  was  determined  to 
exploit  the  possibilities  of  the  internasal  drainage  of  the 
abscess  by  the  fistulization  process.  Hugging  the  nasal  side 
carefully,  the  dissection  was  carried  down  between  the  sac 
and  its  nasal  wall;  a  very  narrow  mastoid  gouge  or  chisel 
was  then  used  to  make  the  initial  opening  through  the  nasal 
wall  as  far  anteriorly  as  possible.  The  chisel  tip  may  be 
easily  seen  as  it  enters  the  nasal  cavity  directly  in  front  of  the 
middle  turbinate.     There  is  no  important  structure  to  be 
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injured  l)y  the  chisel  as  it  is  pushed  horizontally  inward. 
The  agar  nasi  cell  may  be  well  developed  and  overlie  the 
sac,  so  that  it  has  to  be  traversed  by  the  chisel,  but  never- 
theless the  opening  is  enlarged  sufficiently  to  allow  the 
entrance  of  a  sphenoidal  or  a  Kerrison  punch.  A  burr  may 
also  be  used.  The  bony  opening  is  then  enlarged  in  all 
directions  to  correspond  to  the  maximum  horizontal  di- 
ameter of  the  canal.  Without  doubt  a  much  more  accurate 
and  satisfactory  opening  can  be  obtained  in  this  way  than 
by  means  of  the  internasal  work. 

In  most  of  these  acute  cases  some  pus  is  apt  to  be  found  in 
the  agar  nasi  cell,  or  in  the  anterior  ethmoid  cells  at  the 
time  the  nasal  opening  is  made.  After  the  nasal  opening  is 
made  the  punctum  is  dilated  and  a  probe  passed  into  the 
sac,  and  that  portion  of  the  sac  is  located  which  corresponds 
to  the  central  portion  of  the  bony  opening  already  made. 
If  the  sac  has  ruptured,  of  course  a  good  deal  of  pus  will 
have  been  encountered  and  drained  before  the  sac  is  opened, 
and  still  more  pus  is  evacuated  from  the  sac  when  the  win- 
dow is  taken  ofif,  which  corresponds  with  the  bony  opening. 
A  good-sized  probe  should  now  pass  freely  from  the  punctum 
through  the  sac  and  into  the  nose.  In  order  to  maintain 
these  openings  and  insiure  drainage,  as  well  as  satisfactory 
apposition  of  layers,  a  small  gutta-percha  (protective) 
cigaret  drain  of  satisfactory  size  was  pushed  through  the 
nasal  opening  and  made  to  extend  an  inch  or  so  into  the 
cavity.  The  other  end  of  the  cigaret  drain  was  split  and 
rolled  into  two  small  balls,  one  of  which  was  tucked  into  the 
dome  of  the  lacrimal  sac,  and  the  other  portion  pushed  down- 
ward into  the  canal.  The  external  wound  was  then  closed 
and  no  further  dressing  made.  In  four  or  five  days  the 
cigaret  drain  was  pulled  forward  through  the  lower  nares 
and  the  patient  was  watched  for  several  weeks  to  see  that 
granulations  did  not  close  the  fistula.  It  happened  that  in 
none  of  these  cases  was  there  any  marked  catarrhal  condi- 
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tion  of  the  nose,  and  the  opening  showed  no  tendency  to 
close.  I  can  recommend  this  method  also  for  chronic  cases 
where  an  external  incision  will  be  permitted. 

Reports  as  long  as  two  years  show  that  these  cases  have 
been  in  good  condition  and  without  recurrence.  The  chronic 
group  of  cases  w^hich  I  have  operated  upon  includes  condi- 
tions varying  from  six  months' 
to  twenty  years'  duration.  The 
method  used  embodies  the 
fundamental  principles,  as  laid 
down  by  Halle,  of  uncapping 
the  lacrimal  sac  immediately 
in  front  of  the  anterior  attach- 
ment of  the  middle  turbinate, 
then  pushing  the  sac  into  the 
nasal  chamber  by  means  of  a 
probe  pushed  through  the  un- 
cut punctum,  and  excising  as 
much  of  the  tent  thus  produced 
as  can  be  obtained. 

Certain  difficulty  encoun- 
tered in  accomplishing  these 
maneuvers  and  the  instru- 
ments used  may  be  here  de- 
scribed. One  of  the  first  diffi- 
culties that  I  encountered  was 
to  get  a  chisel  to  bite  into  the 
bone  at  the  proper  distance  in 
front  of  the  middle  turbinate. 
It  is  a  good  plan  here  to  make  the  chisel  cut  into  the  upper 
prolongation  of  the  maxillary  bone,  and  yet  in  many  cases  the 
chisel  comes  so  nearly  parallel  to  the  bone  that  it  slips  off 
readily.  Accordingly  I  had  a  chisel  (Fig.  1)  hollow  ground  on 
the  back,  and  beveled  to  about  the  curve  of  a  finger-nail,  so 
that  it  would  readily  bite  into  the  bone,  even  if  it  was  held  very 


Fig.  1. — -Upper  cut.  Modified 
Hartman  forceps  used  to  grasp  sac 
onl}^  while  tented  by  probe.  Middle 
cut.  Reversible  handled  chisel  used 
to  uncap  long  wall  of  lacrimal  sac. 
Lower  cut.    Burr  with  guard. 
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nearly  parallel  to  the  bone.  A  handle  was  then  devised  so  that 
it  could  be  held  with  the  hand  braced  against  the  cheek  in  such 
a  manner  that  the  chisel  was  held  in  proper  position,  and  at  the 
same  time  prevented  from  overacting  or  going  too  deeply.  The 
removal  of  the  bony  window  is  very  easy  with  this  chisel, 
but  it  is  still  easier  with  the  burr,  shown  in  the  illustration, 
which  has  a  guard  to  prevent  injury  to  the  nasal  septum. 
However,  all  hospitals  do  not  have  the  necessary  motor  for 
driving  such  an  instrument,  so  that  it  is  advisable  to  have  a 
chisel  also,  but  when  the  sac  is  already  exposed,  the  opening 
can  be  easily  enlarged  with  the  burr  without  a  motor. 

At  this  stage  it  is  easy  enough  to  tent  the  sac  into  the  nares, 
but  it  is  sometimes  difficult  to  get  a  good-sized  hold  of  it  in 
order  to  excise  the  window,  since  the  instrument  with  which 
the  sac  is  grasped  is  so  apt  to  include  also  the  probe,  and  each 
time  the  probe  is  withdrawn  the  grasp  on  the  sac  is  either 
lost  or  weakened.  A  few  serrations  were  filed  out  of  the 
grasping  portion  of  an  ordinary  Hartman  forceps  (Fig.  1) 
so  that  a  No.  1  or  2  Bow^man  probe  could  just  barely  pass 
through  this  interstice  without  being  held  when  the  forceps 
was  closed.  Now,  when  the  probe  is  in  the  sac,  the  tented 
portion  is  grasped,  including  the  probe,  there  is  no  difficulty 
experienced  in  removing  the  probe  from  the  grasp  of  the 
forceps,  and  leaving  the  sac  without  disturbing  the  hold  on 
the  sac  itself.  However,  this  grasp  on  the  sac  may  be  still 
further  improved  by  inserting  another  forceps  and  grasping 
the  sac  still  closer  to  the  ocular  side.  To  cut  out  the  window 
of  the  sac  thus  held  I  have  used  an  ordinary  cataract  knife 
satisfactorily,  though  without  a  doubt  a  small  blade  curved 
on  the  flat,  about  one-half  inch  long,  would  be  the  most 
satisfactory.  After  cutting  out  as  much  of  a  window  as  is 
possible  in  this  manner,  it  is  often  possible  by  working  the 
probe  around,  to  tent  a  part  of  the  lip  on  one  edge  or  the 
other,  and  remove  by  the  same  steps  still  more  of  the  lateral 
margin  of  the  window. 
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In  the  chronic  group  of  relatively  short  duration,  six 
months  to  two  or  three  years  and  with  very  little  nasal 
catarrh,  the  results  obtained  are  practically  perfect.  The 
sac-wall  is  not  hypertrophied  or  thickened,  and  the  healing 
process  is  almost  as  prompt  and  satisfactory  as  that  ob- 
tained in  acute  cases,  but  the  most  interesting  cases  and 
those  demanding  the  most  study,  are  of  long  duration, — 
ten  to  twenty  years, — and  have  often  been  through  many 
previous  procedures  without  relief.  Chronic  catarrh  is  apt 
to  complicate  these  cases,  and  chronic  or  subacute  eth- 
moiditis  and  catarrhal  deafness  may  also  be  present.  It  is 
in  this  group,  I  think,  that  failures  are  more  likely  to  occur, 
but  perhaps  with  further  study  we  may  be  able  to  determine 
just  which  cases  are  very  apt  to  fail  and  avoid  operating 
upon  them  internasally.  Two  cases  in  this  group  it  would 
seem  profitable  to  discuss  in  more  detail: 

Mrs.  J.  B.  C,  aged  fifty-two  years,  has  had  chronic  naso- 
pharyngeal catarrh  for  twenty-five  years.  During  the  last 
twenty  years  her  hearing  has  progressively  failed,  until  at 
present  she  can  hear  only  the  loudly  spoken  voice.  For  the 
last  twenty  years  she  has  had  chronic  dacryocystitis  on  the 
left  side,  but  no  trouble  with  the  right  eye.  She  has  been 
treated  extensively  by  many  physicians,  but  no  improve- 
ment has  been  made.  For  the  sac  condition  innumerable 
probings  and  irrigations  have  been  carried  out,  and  one 
difficult  operation  under  ether,  probably  a  probing  and  the 
placing  of  a  style,  resulted  in  a  very  severe  reaction  which 
did  not  quiet  down  for  several  weeks.  For  the  last  ten  years 
the  eye  has  been  sUghtly  reddened  under  irritating  in- 
fluences of  the  chronic  discharge  from  the  sac  and  constant 
wiping  of  the  eye.  At  present  the  eye  is  decidedly  inflamed 
and  pus  can  be  readily  expressed  from  the  sac. 

On  preliminary  treatment,  March  22,  1920,  a  large  quan- 
tity of  pus  was  irrigated  from  the  sac  through  the  lower 
punctum,  but  it  was  impossible  to  force  any  fluid  into  the 
nose,  though  a  probe  could  be  readily  carried  to  the  nasal 
wall  of  the  sac.  On  March  26,  1920,  she  was  operated  on  in 
the  manner  described,  internasally,  and  apparently  a  very 
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satisfactory  oponing  was  ol)tainod.  As  is  usual  in  these 
cases,  the  first  night  was  very  painful,  and  there  was  a 
moderate  amount  of  bleeding  (I  have  not  found  it  necessary 
to  use  packing),  but  the  next  day  she  was  comfortable.  On 
the  second  day  no  difference  in  appearance  could  be  seen  in 
the  two  eyes  and  the  patient  was  overjoyed  at  the  result  of 
the  operation.  She  lived  a  considerable  distance  out  of 
town,  however,  and  it  was  difficult,  indeed,  for  her  to  come 
in  for  follow-up  treatment.  Fluids  passed  readily,  and  there 
was  no  indication  of  difficulty  until,  on  April  24,  1920,  it 
was  noticed  that  granulations  were  not  subsiding  rapidly 
enough  in  the  neighborhood  of  the  operation,  and  there  was 
more  resistance  to  fluid  syringed  from  the  pimctum  into  the 
nose  through  the  opening.  Trichloracetic  acid  and  strong 
silver  nitrate  solutions  were  used  to  reduce  granulations,  but 
on  May  13,  1920,  it  was  noted  that  the  granulations  had  a 
very  firm  and  profiferating  tendency.  A  bunch  very  similar 
to  a  keloid  in  appearance  formed  about  the  opening.  Fluid 
can  still  be  forced  into  the  nose,  but  a  probe  will  pass  with 
difficulty;  there  is  evidently  sufficient  drainage,  so  that  the 
patient  experiences  no  difficulty.  The  eye  is  still  without 
inflammation  or  epiphora. 


While  from  the  patient's  standpoint  this  operation  is  still 
a  success,  it  seems  to  me  that  it  must  eventually  turn  out 
to  be  a  failure  though  I  expect  to  attempt  another  opera- 
tion, but  the  manner  in  which  these  chronic  catarrhal  mem- 
branes form  scar  tissue  of  elevated  character,  much  as  one 
sees  in  keloid  on  the  skin,  seems  to  put  this  case  in  an  en- 
tirely different  classification  from  the  others  I  have  operated 
upon.  It  is  possible  that  the  anteroposterior  measurement 
of  the  opening  was  not  as  wide  as  it  should  have  been,  and  on 
this  I  shall  attempt  another  operation.  On  the  other  hand, 
the  proliferating  characteristics  of  the  scar-tissue  granula- 
tion formation  after  the  operation  suggest  that  it  may  be 
able  to  bridge  any  opening  of  width  that  is  possible.  If 
this  case  turns  out  to  be  a  failure,  it  will  be  the  only  one  that 
has  occurred  so  far  in  a  group  of  ten.    To  observe  the  forma- 
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tion  of  scar  tissue  and  granulations  in  detail,  the  small 
nasopharyngoscope  with  corrected  image  is  wery  satisfactory 
indeed. 

The  following  case  is  very  similar  in  many  respects,  except 
that  the  tendency  to  exaggerated  granulations  and  scar- 
tissue  formation  has  not  been  noticed  with  the  nasopharj-n- 
goscope  at  all. 

Mr.  E.  B.,  aged  sixty  years,  presented  himself  March  27, 
1920,  for  catarrhal  treatment.  He  had  chronic  dacrj^ocys- 
titis  of  the  right  eye  of  twenty  years'  duration,  and  had  been 
through  many  operations  and  probings  of  the  most  painful 
t\T3e.  The  canaliculus  of  this  eye  had  been  slit  and  stilets 
had  been  inserted,  but  all  to  no  avail.  The  left  eye  had  been 
bothering  the  same  way  for  the  last  two  or  three  years  in- 
creasingly. Deafness  of  catarrhal  nature  had  also  been  ap- 
proaching for  the  last  ten  years,  but  had  not  become  much  of 
a  handicap  until  the  last  five  years.  Now  he  can  hear  only 
the  loudly  spoken  voice.  He  is  constantly  wiping  his  eyes 
all  day  long  in  order  to  see  clearly.  Pus  was  syringed  in 
copious  quantities  out  of  both  sacs,  but  no  fluid  could  be 
made  to  pass  through  into  the  nose.  The  lacrimal  probe 
could  be  readily  passed  to  the  nasal  wall  of  the  sac  on  both 
sides. 

On  April  25,  1920,  the  nasolacrimal  fistula  operation  was 
done  internasally  on  the  left  side,  and  a  well-defined  eth- 
moiditis  of  the  anterior  cells  was  drained  at  the  same  time. 
The  operative  area  has  healed  kindly,  with  no. marked  ten- 
dency to  hypergranulate,  and  the  eye  has  been  clear  since 
the  day  after  the  operation.  A  silver  nitrate  bead  was  used 
to  cauterize  the  few  granulations  that  were  active. 

May  6,  1920:  The  nasolacrimal  fistula  operation  was  done 
on  the  right  side  internasally;  here  also  a  mild  ethmoiditis 
was  drained,  and  the  sac  itself  was  found  to  be  markedly 
hypertrophied,  the  walls  being  about  one-eighth  inch  thick- 
ness. However,  the  granulating  tendencies  were  not  present 
here,  as  seen  in  the  previous  case,  and  so  far  the  opening  has 
maintained  itself  in  excellent  condition.  A  chromic  acid 
bead  has  been  used  to  cauterize  the  margin  of  the  wound  on 
this  side. 
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It  may  be  worth  while,  in  passing,  to  mention  here  a  trick 
in  cauterizing  the  wound  margin  for  granulating  conditions 
in  these  cases.  A  fine  wire,  such  as  one  may  get  with  syringe 
needles,  was  bent  to  form  a  narrow  figure-of-eight,  5  mm. 
in  length;  on  the  central  portion  of  this  a  little  bead  of 
molten  silver  nitrate  or  chromic  acid  was  dropped  and  formed 
symmetrically,  leaving  a  loop  of  wire  projecting  at  either 
end.  A  silk  thread  was  then  passed  through  these  wire 
loops  and  knotted,  so  that  the  bead  could  not  vslip  along  the 
course  of  the  thread.  About  eight  inches  of  thread  extended 
from  one  loop  and  ten  inches  from  the  other,  with  the  bead 
centrally  situated.  The  long  end  of  the  thread  was  passed 
through  the  eye  of  a  slender  needle,  and  the  eye  of  the 
needle  carrying  the  thread  was  passed  through  the  punctum 
in  the  same  manner  as  a  probe  would  be  passed,  as  far  as  the 
septum,  and  then  slightly  withdrawn  so  that  the  loop  of 
thread  was  readily  caught  on  a  small  hook  and  the  needle 
was  withdrawn  from  the  punctum.  This  left  a  loop  of  the 
long  end  of  the  thread  in  the  nose.  This  loop  of  thread  was 
then  gradually  worked  down  until  it  projected  from  the 
lower  nares.  The  other  or  short  end  of  thread  was  passed 
through  this  loop.  The  loop  was  then  drawn  upward 
through  the  punctum,  dragging  with  it  the  short  end  which 
was  finally  left  protruding  alone  thi'ough  the  punctum. 
Then,  by  drawing  this  end  through  the  punctum,  the  bead 
is  drawn  into  the  nose,  and  accurately  to  the  margins  of  the 
wound  from  the  nasal  side.  In  the  presence  of  swelling,  and 
with  the  septum  very  close  to  the  operative  wound,  the 
operative  channel  can  be  better  cauterized  by  using  the  bead 
this  way  than  when  the  bead  is  simply  annealed  on  to  the 
end  of  a  bent  wire  and  applied  at  the  margin  of  the  wound. 
The  bead  is  made  to  travel  up  the  blade  of  a  nasal  speculum, 
so  that  it  does  not  unnecessarily  cauterize  neighboring  parts 
of  the  nose. 

Comment. — From  an  observation  of  the  process  of  heaUng 
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as  seen  through  the  small  nasopharyngoseope,  it  does  not 
seem  clear  that  the  flap  operation  would  necessarily  add 
much  toward  the  preservation  of  a  fistula  in  these  cases;  in 
the  first  place,  because  it  is  almost  impossible  to  arrange  the 
flap  properly  in  this  awkward  area,  and  the  second  place, 
the  tremendous  amount  of  swelling  and  the  process  of  slough- 
ing which  take  place  immediately  after  the  operation,  be- 
cause of  the  fact  that  it  is  not  an  aseptic  operation,  would 
without  doubt  tear  all  sutures  from  their  anchorage  and 
allow  flaps  to  be  displaced.  Statistics  also  bear  out  this 
view  because  the  proportion  of  failui'es  is  no  less  where 
plastic  work  has  been  done.  In  fact,  it  is  just  as  easy  to 
assume  that  the  operation  is  successful  in  spite  of  the  flap  as 
to  assume  that  it  is  successful  because  of  the  flap.  From  an 
ophthalmologic  standpoint,  of  course,  this  observation  is 
interesting  and  valuable,  because  it  makes  the  operation  as 
feasible  through  an  external  incision  as  it  does  through  an 
internal  incision,  since  the  only  important  point  is  an  open- 
ing of  sufficient  size  that  will  not  be  bridged  by  granula- 
tion tissues  in  the  group  of  cases  where  success  in  the  opera- 
tion may  be  expected.  Doubtless  in  the  group  of  cases  in 
which  the  operation  will  not  be  successful  flaps  will  be  of 
no  avail  anyway,  and  we  must  simply  learn  to  exclude  those 
cases  from  the  fistula  operative  procedure,  and  resort  to 
lacrimal  sac  extirpation. 

While  at  present  it  seems  possible  that  10  per  cent,  of 
failures  maj^  be  expected  from  the  nasolacrimal  fistula  opera- 
tion, as  far  as  we  can  prove  from  our  present  data,  still  it 
seems  possible  to  me  that  if  the  ophthalmologist  would  take 
hold  of  this  operation  more  frequently  there  would  be  other 
advantages  derived  besides  the  development  of  the  ability 
to  eliminate  the  unfavorable  cases  and  reduce  the  10  per 
cent,  of  failures  to  practically  nil.  One  of  the  first  advantages 
would  be  to  conserve  a  familiarity  with  the  orbital  wall  of 
the  nose,  and  this  famiUarity  would  undoubtedly  be  helpful 
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in  other  instances.  Thus,  only  a  short  time  ago  I  saw  a  pa- 
tient who  had  been  repeatedly  fitted  for  glasses  in  the  last 
six  months,  by  various  men,  for  the  relief  of  a  peculiar  dis- 
comfort between  the  eyes.  None  of  his  glasses  improved  his 
headaches,  and  on  looking  into  his  nose  it  was  obvious 
that  his  difficulty  was  due  to  sinus  trouble,  since  good-sized 
polyps  were  visible  in  the  upper  part  of  his  nose.  In  the  field 
of  perimetry,  also,  a  nasal  examination  may  be  helpful; 
for  instance,  I  have  seen  pus  about  the  middle  turbinate  to 
be  decidedly  important  in  differentiating  between  certain 
cases  of  glaucoma  and  ethmoidal  sinusitis,  or  even  a  hj'po- 
physeal  dystrophy  where  the  visual  defect  was  inclined  to 
be  scotomatous  in  character,  or  more  or  less  referred  to  the 
temporal  portion  of  the  field.  This  attitude  does  not  necessi- 
tate that  the  ophthalmologist  become  a  rhinologist  because 
he  looks  into  the  nose,  any  more  than  it  seems  that  a  rhiflolo- 
gist  becomes  an  o])hthalmologist  because  he  looks  into  the 
eye;  in  fact,  I  believe  there  are  more  rhinologists  who  are 
familiar  with  the  use  of  the  ophthalmoscope  than  there  are 
ophthalmologists  who  are  willing  to  use  the  nasal  speculum 
and  the  head  mirror. 

DISCUSSION. 

Dr.  Samuel  Theobald,  Baltimore,  ^Id. :  The  treatment 
of  lacrimal  strictures,  as  some  of  you  may  know,  has  been  a 
matter  of  especial  interest  to  me  for  a  long  while.  Doubtless 
I  shall  be  considered  an  inveterate  mossback  when  I  say  that 
during  all  these  years,  while  the  younger  generation  of  oph- 
thalmic surgeons  has  been  extirpating  or  otherwise  destroying 
the  lacrimal  sac,  removing  the  lacrimal  gland,  or  striving  to 
maintain  a  false  passage  between  the  lacrimal  sac  and  the 
nose,  I  have  complacently,  and  I  feel  warranted  in  adding, 
with  much  satisfaction  to  my  patients,  continued  to  treat 
all  strictures  of  the  lacrimal  duct  by  the  radical  dilatation 
method,  which  I  suggested  more  than  forty  years  since. 

To  obtain  permanent  results  the  use  of  the  large  probes,  as 
I  have  always  insisted,  must  be  continued  for  a  very  con- 
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siderable  time;  but,  with  the  much  better  anesthesia  secured 
by  the  combined  use  of  cocain  and  adrenahn,  this  is  not  so 
great  a  hardship  to  the  patient  as  it  formerly  was.  That  the 
ultimate  result  in  a  large  proportion  of  cases  is  far  more  satis- 
factory than  that  obtained  by  the  supposedly  newer  pro- 
cedures which  I  have  enumerated  (two  of  which,  the  destruc- 
tion of  the  sac  and  the  making  of  a  false  passage  into  the  nose, 
date  back,  at  least,  to  the  time  of  the  Roman  Empire)  is, 
in  my  perhaps  not  wholly  unbiased  opinion,  scarcely  open  to 
question. 

Dr.  Percy  Fridenberg,  New  York:  Unfamiliarity  with 
the  lacrimal  sac  and  of  the  sac  extirpation  might  be  con- 
sidered as  one  reason  and  one  only  for  preferring  this  type  of 
operation  which  Dr.  Walker  has  suggested.  If  we  are  fa- 
miliar with  the  ease  with  which  lacrimal  sac  can  be  peeled  off 
down  to  the  lacrimal  fossa,  leaving  no  scar,  I  fail  to  see  what  ad- 
vantage we  have  in  a  form  of  operation  which  leaves  a  large 
drainage  opening  and  diseased  tissue  in  situ.  I  think  it  is 
a  great  mistake  to  combine  ophthalmology  and  rhinology 
in  this  way  and  to  go  ahead  and  attack  from  inside  the  nose 
and  possibly  attack  the  ethmoidal  cells.  I  think  that  should 
be  treated  radically  by  rhinologists,  and  that  the  lacrimal 
sac  should  be  taken  care  of  by  the  ophthalmologist. 

Dr.  Clifford  B.  Walker,  Springfield,  Mass.:  I  agree 
with  Dr.  Fridenberg  as  regards  the  value  of  the  external  sac 
operation,  but  what  are  we  going  to  do  with  the  numerous 
patients  who  refuse  to  have  an  external  incision  made? 

Dr.  Percy  Fridenberg,  New  York:  I  think  this  depends 
largely  upon  the  surgeon.  I  think  your  patient,  as  a  rule, 
will  leave  the  choice  of  operation  to  you.  If  you  impress 
upon  him  the  fact  that  this  is  the  operation  to  be  performed, 
he  will  accept  it.  I  do  not  think,  as  a  rule,  the  patients  select 
their  own  operation,  but  if  they  have  any  confidence  in  the 
operator  they  must  leave  the  choice  to  him. 


TUBERCULOUS  MENINGITIS. 

GEORGE  F.  LIBBY,  M.D., 

Denver,  Col. 

A  careful  search  of  medical  literature  for  the  past  eleven 
years  reveals  only  17  journal  articles  on  this  important  sub- 
ject, in  addition  to  text-book  descriptions  or  encyclopedic 
references.  Most  of  the  articles  deal  with  the  disease  in 
infants  or  very  young  children. 

The  writer's  reason  for  presenting  a  paper  on  a  general 
medical  disease  before  this  special  society  is  that,  for  the 
early  recognition  of  tuberculous  meningitis,  it  is  necessary 
to  have  a  clear  conception  of  the  constitutional  as  well  as 
the  ocular  symptoms,  since  they  are  sometimes  first  revealed 
to  the  ophthalmologist;  and  this  is  difficult  to  get  from  the 
literature  extant. 

It  is  very  essential  to  coordinate  the  ocular  and  general 
symptoms  to  arrive  at  an  early  diagnosis.  This  is  better 
accomphshed  by  ophthalmologist  and  internist  cooperating, 
but  in  the  absence  of  such  cooperation  it  is  all  the  more  im- 
portant for  both  sets  of  symptoms  to  be  understood  by  the 
single  medical  attendant. 

Metzner^  considers  that  tuberculous  or  basilar  meningitis 
is  always  a  secondary  affection,  and  that  the  virus  may  be 
carried  to  the  meninges  from  tuberculous  glands,  bones, 
and  joints,  or  more  frequently  from  ear  infection;  that  acute 
infectious  diseases  lay  the  foundation  for  the  tuberculous 
process,  and  that  tuberculous  meningitis  is  most  often  found 
in  children.  There  is  a  short  prodromal  stage,  with  more  or 
less  headache;  vomiting,  with  pains  in  the  chest  and  ab- 
domen;   loss  of  weight,   drowsiness,   and  impaired  intelli- 
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gence.  In  the  second  stage,  involvement  of  the  spinal  cord 
is  shown  by  tenderness  along  the  spine  or  stiffness  of  the 
neck.  The  cranial  nerves  may  now  be  involved,  shown  by 
ptosis  of  one  or  both  upper  lids,  convergent  or  divergent 
strabismus,  involuntary  lateral  movements  of  the  globes, 
inequahty  of  the  pupils,  with  Hght  reaction  sluggish  or 
absent.  The  reflexes  are  usually  exaggerated  at  first,  later 
diminished,  and  finally  lost.  The  temperature  may  vary 
from  100°  to  104°  F.  At  death  it  may  fall  to  88°  or  rise  to 
106°  F.  The  pulse  is  usually  slow  in  the  early  stages,  later 
small  and  rapid.  A  primary  focus  or  tubercle  bacilli  in  the 
cerebrospinal  fluid  establishes  the  diagnosis.  Metzner 
gives  an  illustrative  case,  a  male  of  sixteen  months,  and  says 
that  the  disease  is  probably  always  fatal.  Autopsy  in  the 
case  of  this  child  showed  a  plastic  exudate  covering  the  pia 
and  at  the  base.  In  the  latter  situation  it  was  most  pro- 
nounced, measuring  3  mm.  in  thickness. 

Nichols^  states  that  tuberculous  meningitis  is  secondary 
to  a  discoverable  tuberculous  lesion  elsewhere,  that  it  is 
due  to  the  presence  of  tubercle  baciUi  in  the  pia  or  at  the 
base,  that  typical  miliary  tubercles  invade  the  meninges  in 
either  small  foci  or  large  areas,  and  that  there  is  a  mucilagin- 
ous exudate,  with  a  very  large  amount  of  serum.  Of  the 
eye  symptoms,  he  says  that  ocular  palsies  are  especially 
common,  but  variable;  that  the  sixth  nerve  is  particularly 
susceptible,  diplopia  occm-ring  from  failure  of  one  or  both 
abducens;  that  nystagmus  is  a  prominent  symptom;  that 
the  pupils  react  sluggishly,  undulate,  and  often  dilate  when 
light  is  thrown  upon  the  retina.  Early  in  the  disease  the 
pupils  are  miotic,  later  mydriatic.  He  further  mentions 
double  choked  disc  and  tubercles  of  the  choroid. 

Hawthorne^  points  out  the  usual  vague  and  indefinite 
character  of  the  early  sjanptoms  in  tuberculous  meningitis; 
gradually  increasing  coma,  with  or  without  vomiting,  being 
the  only  suggestion  of  a  brain  lesion.    He  then  relates  two 
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cases  of  sudden  onset,  with  localized  palsies  or  convulsions, 
and  observes:  "There  would  seem  to  be  some  practical 
value  in  illustrations  of  the  statement  that  a  localized 
paralysis  or  a  unilateral  convulsive  seizure  may  mean  the 
clinical  beginning  of  tuberculous  meningitis."  In  the  first 
illustrative  case,  a  boy  of  ten  years,  the  fundus  oculi  and  the 
cerebrospinal  fluid  were  negative  during  the  stage  of  convul- 
sions and  paralyses;  but  later,  severe  headache,  persistent 
vomiting,  fever,  and  cellular  elements  in  the  cerebrospinal 
fluid  made  the  diagnosis  certain.  The  second  case,  a  baby 
boy  of  nineteen  months,  had  sudden  convulsions  limited  to 
the  right  side;  remission  for  forty-eight  hours;  then  a  re- 
currence, with  gradually  developing  signs  of  tuberculous 
meningitis,  which  were  confirmed  bj^  postmortem  findings. 

The  tenet  that  this  disease  is  secondary  to  some  primary 
tuberculous  focus  is  subscribed  to  by  Hawthorne,  although 
he  mentions  the  well-known  fact  that  it  is  not  uncommon  to 
find  no  cerebrospinal  fluid  change  or  tubercle  bacilli.  The 
brain  symptom  first  noticed  shows  the  arrival  of  the  irritant 
per  the  blood-stream,  in  the  form  of  minute  emboli.  The 
infection  gradually  extends.  An  old  quiescent  focus  may 
light  up  and  spread. 

Ocular  paralysis  may  occur  in  pulmonary  tuberculosis, 
and  several  weeks  later  general  tuberculous  meningitis, 
showing  first  a  limited  infection,  later  a  spreading  by  con- 
tinuity or  contiguity  of  tissue. 

Sauer'  writes  along  the  same  hues,  supporting  his  con- 
tention of  the  diagnostic  value  of  localized  paralysis  as  an 
early  sign  of  tuberculous  meningitis  by  two  illustrative 
cases. 

Hickling''  reports  the  case-history  of  an  infant  thirteen 
months  old,  who,  after  two  months  of  varying  sickness  with 
occasional  convulsions,  developed  tuberculous  meningitis. 
There  was  no  optic  neuritis,  but  the  right  pupil  was  widely 
dilated.     There  were  clonic  spasms,  sudden  vomiting,  the 
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night  cries  of  meningitis,  head  pains,  wasting,  and  death  in 
two  weeks. 

Tuberculous  meningitis  in  an  infant  ten  weeks  old  is  re- 
corded by  Sherman.^  There  were  mild  convulsions  and  dull 
mentality.  Ptosis  and  mydriasis  of  the  right  eye  developed 
on  the  third  day,  and  both  pupils  reacted  sluggishly. 

Van  der  Bogert^  asserts  that  tuberculous  meningitis  oc- 
casionally ends  in  recovery,  reports  the  cure  of  a  three-and- 
a-half-year-old  child  in  his  practice,  and  refers  to  articles  by 
seven  other  observers.  Between  two  and  a  half  and  three 
and  a  half  years  of  age,  the  child  suffered  from  measles, 
whooping-cough,  and  finally  a  ''grippy"  cold.  Then  typical 
signs  of  meningitis  appeared  and  persisted  for  two  months, 
when  lumbar  puncture  was  made  for  marked  pressure  symp- 
toms. The  spinal  fluid  showed  a  lymphocyte  count  of  45 
and  two  typical  tubercle  bacilli.  The  turning-point  in  the 
disease  immediately  followed  lumbar  puncture,  and  in  six 
months  the  child  was  pronounced  well,  though  excitable. 

Browning^  states  that  the  tendency  to  the  arrestment  of 
tuberculous  processes  is  very  slight  in  involvement  of  the 
meninges ;  but  that  enough  cases  of  prolonged  arrestment  or 
cures  have  been  recorded  to  show  that  such  termination  is 
possible,  though  infrequent.  He  reports  four  cases  that  he 
classifies  as  cures.  Although  there  were  tuberculous  foci, 
no  laboratory  proofs  were  given. 

Meyers^  gives  a  full  and  interesting  study  of  105  cases  of 
tuberculous  meningitis. 

As  the  essayist's  cases  of  tuberculous  meningitis  in  chil- 
dren differ  in  no  respect  from  those  outlined  in  this  article, 
none  of  them  are  here  reported.  A  few  adult  cases  of  the 
type  that  is  first  seen  by  the  ophthalmologist  are  noted, 
rather  than  the  advanced  cases  in  which  the  diagnosis  of  the 
general  disease  has  already  been  made  by  the  internist,  the 
ocular  manifestations  then  being  of  interest  rather  than  im- 
portance. 
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Case  1.' — Adult  male,  aged  thirty-one  years,  referred  by 
the  late  Dr.  B.  P.  Anderson,  who  suggested  meningeal 
involvement,  but  desired  the  question  of  eye-strain  de- 
termined as  the  possible  cause  of  a  recently  developed  head- 
ache. The  patient  had  so  far  recovered  from  pulmonary 
tuberculosis  as  to  be  on  the  point  of  accepting  a  clerical 
position,  for  which  purpose  he  had  left  Colorado  Springs 
and  come  to  Denver. 

Associated  with  the  headache,  which  had  been  constant 
for  five  days,  were  pains  in  and  about  the  eyes.  Four  days 
later  the  headache  was  even  more  severe  and  there  were 
projectile  vomiting  and  sHght  hyperemia  of  the  discs.  By 
five  days  later  diplopia,  mydriasis  of  the  right  eye,  and 
miosis  of  the  left  had  developed.  In  another  two  days  the 
hyperemia  of  the  retina  and  papilla  was  increased,  the 
patient  was  dull  and  irritable  bj'  turns,  and  the  vomiting 
continued.  On  the  following  day  delirium  developed. 
Coma,  right  miosis,  left  mydriasis,  with  ptosis  of  the  left 
upper  lid  and  optic  neuritis,  without  retinal  hemorrhage 
or  choked  disc,  supervened  on  the  next  day.  Death  oc- 
curred twenty-four  hours  later. 

Soon  afterward  Dr.  Anderson  wrote  that  in  over  forty 
years  of  practice,  largely  among  tuberculous  patients,  he 
had  never  seen  severe,  persistent  headache  in  such  cases 
that  was  not  the  precursor  of  tuberculous  meningitis. 

Case  2. — Male,  aged  forty  years,  referred  by  Dr.  A.  G. 
Staunton  because  of  blurred  vision  and  diplopia  (vertical), 
w^hich  had  appeared  two  days  before,  but  was  gradually 
disappearing.  Msion  of  5  9  in  each  eye  was  brought  to  5  4 
partly  by  correction  of  1.25  D  of  hyperopia  and  astigmatism 
in  the  right  eye,  and  1.00  D  in  the  left.  The  only  muscular 
imbalance  was  a  left  hyperphoria  which  was  five-eighths  of  a 
degree  that  day,  three  degrees  a  week  later,  and  one  degree 
fifteen  days  later.  Six  weeks  after  the  first  examination, 
following  the  excessive  use  of  alcohol,  the  patient  developed 
diplopia,  diminished  vision,  and  persistent  headache.  The 
sight  and  mentality  steadily  failed,  the  head  was  drawn  to  one 
side,  and  great  restlessness  developed.  Xo  marked  ophthal- 
moscopic changes  were  observed  by  Dr.  W.  H.  Crisp,  who, 
with  Dr.  Staunton,  attended  the  case  in  the  last  few  weeks. 
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Death  occurred  twelve  weeks  after  the  first  appearance  of 
diplopia  and  dimness  of  vision,  and  six  weeks  after  their 
reappearance  and  the  first  onset  of  severe  headache.  As 
the  patient  was  in  Colorado  for  treatment  for  pulmonary 
tuberculosis,  the  diagnosis  of  tuberculous  meningitis  was 
made. 

Case  3. — Male,  aged  twenty-six  years,  referred  by  Dr. 
H.  L.  Fowler  on  account  of  failing  vision  for  the  previous 
two  days.  V.R.E.,  10/120;  L.E.,  10/200,  with  ability  to 
read  no  better  than  1.00  D  type  at  close  range.  The  optic 
discs  were  red,  with  obscui'e  margins,  and  the  retinal  vessels 
were  full  and  tortuous.  The  patient  had  been  in  Colorado 
for  one  and  a  half  years  because  of  pulmonary  tuberculosis, 
for  which  he  was  being  treated.  The  Wassermann  test  was 
negative.  Two  days  after  the  first  ophthalmic  examination 
the  optic  neuritis  was  more  pronounced  and  the  vision 
further  reduced.  A  week  later  there  was  light  perception 
only,  severe  headache,  and  great  restlessness.  Death  oc- 
curred a  few  days  later  from  evident  tuberculous  meningitis. 

Case  4. — A  male,  about  forty-five  years  old,  was  referred 
by  Dr.  G.  L.  Monson  because  of  paralysis  of  the  internal 
rectus  and  levator,  and  mydriasis  of  the  left  eye.  The 
ophthalmoscopic  examination  was  negative,  but  the  patient 
was  prostrated  and  complained  of  severe  and  unremitting 
headache.  Later,  typical  signs  of  meningitis  developed; 
and  as  the  case  was  one  of  arrested  pulmonary  tuberculosis, 
the  diagnosis  of  tuberculous  meningitis  was  made  and  con- 
curred in  by  all  consultants.  Death  occurred  within  one 
week  of  the  onset  of  the  ocular  symptoms. 

Case  5.— Male,  aged  thirty-four  years,  arrested  case  of 
pulmonary  tuberculosis.  The  right  membrana  tympani 
ruptured  spontaneously,  and  a  slight  discharge  appeared. 
The  discharge  ceased  and  reappeared  alternately  for  five  and 
a  half  months,  when  the  ear  was  dry  and  the  patient  felt 
well  and  hopeful.  Three  days  later  there  was  pain  in  the 
ear,  the  following  day  convulsions,  and  one  day  later  the 
signs  of  meningitis  localized  on  the  right  side,  with  extreme 
prostration.  Death  came  on  the  next  day.  Autopsy  showed 
the  attic  full  of  granulations,  an  abscess  in  the  petrous  por- 
tion of  the  temporal  bone,   and  the  right   cerebral   lobe 
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bathed  in  pus,  which  was  most  abundant  in  the  middle 
fossa. 

As  Colorado  has  long  been  a  well-known  resort  for  sufferers 
from  tuberculosis,  the  medical  profession  has  naturally 
looked  to  Colorado  physicians  for  contributions  to  the 
pathology,  management,  and  outcome  of  this  dread  disease. 
This  expectancy  has  not  been  disappointed  as  far  as  the 
general  workers  in  this  field  are  concerned,  as  the  literature 
on  tuberculosis  amply  shows.  Notable  contributions  have 
also  been  made  by  Coloradoans  along  the  lines  of  ophthal- 
mology and  oto-laryngology.  But  the  fact  that  the  disease 
is  often  checked  or  arrested  under  favoring  climatic  condi- 
tions, and  is  less  likely  to  partake  of  the  miliary  form  of 
tuberculosis  in  a  state  where  living  conditions  are  generally 
favorable,  is  probably  the  reason  that  tuberculous  involve- 
ment of  the  eye  and  brain  is  less  often  observed  and  reported 
by  Colorado  ophthalmologists  than  might  be  expected. 

The  writer  has  been  struck  by  the  great  preponderance  of 
tuberculous  meningitis  in  adults  as  compared  with  children 
and  in  men  as  compared  with  women,  in  his  practice  of 
twenty  years  in  Colorado.  When  summoned  early  in  the 
disease,  it  has  been  because  the  patient  attributed  the  severe 
headache  to  eye-strain,  and  sought  relief  through  glasses; 
or  dimness  of  vision  had  been  the  reason  for  the  summons. 
Later,  palsies  of  certain  external  ocular  muscles  or  the 
levator,  mydriasis,  and  blindness  of  one  or  both  eyes  called 
for  counsel  from  the  ophthalmologist.  The  ophthalmoscopic 
findings  were  usually  disappointing,  even  negative  at  first. 
As  the  disease  progressed,  hyperemia  of  the  papilla  or 
moderate  edema  of  the  disc  and  adjacent  retina  was  often 
seen;  but  choked  disc,  with  marked  retinitis  and  occasional 
retinal  hemorrhage,  was  only  rarely  observed.  Tubercles 
of  the  choroid  were  never  seen,  though  always  searched  for. 
The  failure  to  find  them  may  have  been  due  to  the  inability 
to  make  frequent  examinations  with  the  electric  ophthal- 
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moscope,  with  which  Marple^°  had  such  extraordinary  suc- 
cess in  finding  choroidal  tubercles  in  infants,  that  he  readily 
accepted  Carpenter  and  Stephenson's  report  of  50  per  cent, 
of  their  cases  of  tuberculous  meningitis  showing  tubercles 
of  the  choroid.  Parker^^  estimates  that  about  10  per  cent, 
of  the  cases  of  tuberculous  meningitis  show  discrete  tubercles 
of  the  choroid,  except  in  general  miliary  tuberculosis,  where 
they  may  be  found  in  nearly  half  the  cases. 

In  all  the  writer's  cases  there  was  a  frank  history  of  pul- 
monary tuberculosis,  usually  subsiding  or  quiescent.  In 
many  cases  the  patient  was  so  markedly  improved  as  to 
be  contemplating  or  arranging  for  a  return  to  active  life. 
Given  such  a  history,  with  a  severe  headache  of  sudden  onset 
and  notable  persistency,  and  unlike  the  eye-strain  types  of 
headache,  the  author  is  ever  on  guard  for  the  revealing 
symptoms  of  tuberculous  meningitis.  Usually  he  has  not 
failed  in  realizing  his  gruesome  expectancy.  Further,  it 
has  been  his  experience  that  in  adults  there  is  not  the  slowly 
developing  prodromal  stage  observed  in  children,  in  whom 
headache  is  but  one  of  many  of  their  symptoms  in  this  grave 
disease. 

Called  eight  years  ago  to  a  Denver  man  (Case  4)  with  a 
history  of  tuberculosis  arrested  many  years  previously, 
whose  only  symptoms  were  severe  persistent  headache, 
unilateral  ptosis,  divergent  squint,  and  mydriasis  (with 
negative  ophthalmoscopic  findings),  the  writer  was  unable 
to  give  even  a  tentative  diagnosis  of  tuberculous  meningitis. 
An  eminent  internist  and  a  neurologist  were  equally  puzzled. 
After  several  days  the  typical  signs  of  tuberculous  menin- 
gitis made  it  clear  to  all  what  fatal  disease  was  manifesting 
itself. 

A  few  years  later  a  tuberculous  adult  male  (Case  3)  who 
had  shown  satisfactory  improvement  in  the  pulmonary  con- 
dition developed  sudden  impairment  of  vision  in  each  eye, 
associated  with  severe,   constant  headache.     A  moderate 
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optic  neuritis  was  present.  The  expert  diagnostician  sum- 
moned declared  that  the  concHtion  could  be  (Hagnosed  either 
as  brain  tumor,  syphiHtic  oj^tic  neuritis,  or  tuberculous  men- 
ingitis. The  ophthalmologist  stood  out  for  tuberculous 
meningitis,  the  expert  on  tuberculosis  concurring.  The 
patient  died  within  two  weeks  of  tuberculous  meningitis, 
with  binocular  blindness. 

The  point  the  writer  would  emphasize  is  that  severe 
headache  of  sudden  onset  and  persistent  character  in  an 
adult  patient  with  a  history  of  tuberculosis,  either  active  or 
quiescent,  should  awaken  a  suspicion  of  tuberculous  menin- 
gitis. And  especially  if  taken  in  connection  with  distur- 
bances of  the  motility  of  the  eye,  upper  lid,  or  pupil,  or  im- 
pairment of  vision,  this  type  of  headache  should  strongly 
suggest  tuberculous  meningitis.  It  would  seem  that  the 
ophthalmologist  might  thus  first  point  the  way  to  the  diag- 
nosis of  a  disease  of  insidious  onset  well  before  the  com- 
paratively slow  development  of  the  symptom  complex  which 
makes  its  recognition  so  easy  that  ''one  who  runs  may  read." 

BIBLIOGRAPHY. 

1.  A.  Metzner:  Tuberculous  or  Basilar  Meningitis,  witli  Case  Report  and 

Autopsy  Fin(Jins;s.     Indianapolis  Med.  .Jour.,   1!)15,  xviii,   191. 

2.  C.  L.  Nichols:  Tuberculous  Meningitis.     Long  Island  Med.  Jour.,  1917, 

xi,  271. 

3.  C.  O.  Hawthorne:    Localizing  Brain  Symptoms  (Hemiplegia  and  Hemi- 

spasm) as  Earlv  Events  in  Tuberculous  Meningitis.     Brit.  .Jour,  of 
Child.  Dis.,  19l".5,  xii.  232. 

4.  L.  W.  iSauer:    Hemiparesis  and  Hemiplegia  as  Early  S\'mptoms  of  Tuber- 

culous Meningitis.    Arch,  of  Ped.,  1914,  xxxi,  002. 

5.  G.  H.   Hickling:    Ca.se  of  Tuberculous   Meningitis  of    Unusually  Long 

Duration.     Practitioner,  1917,  xcix,  390. 

6.  D.  H.  Sherman:   Tuberculous  Meningitis.    New  York  Med.  Jour.,  1918, 

cviii,  61S. 

7.  F.  Van  der  Bogert:   Prognosis  in  Tuberculous  Meningitis.     Report  of  a 

Recovery.    Arch,  of  Ped.,  1918,  xxxv,  676. 

8.  C.  C.  Browning:  Report  of  Four  Cases  of  Tuberculous  Meningitis  with 

Apparent  Permanent  Arrestment.     Trans.  Amer.  Climat.  Asso.,  1914, 
XXX,  16.5. 

9.  A.    E.    Meyers:    A    Study    of    10.5   Cases    of    Tuberculous    Meningitis. 

Amer.  Jour,  of  Dis.  of  Child.,  1915,  ix,  427. 

10.  W.   B.    Marple:    Tubercle  of   the  Choroid   in   Tuberculous    Meningitis. 

Ophthalmoscope,  1912,  x,  5.59. 

11.  W.  R.  Parker:  Amer.  Encyclop.  Ophth.,  xi,  8343. 


VISUAL  FIELD  FINDINGS  IN  A  CASE  OF  BRAIN 

TUMOR. 

WALTEK  R.  PARKER,  M.D., 

Detroit,  Mich. 

The  visual  field  charts  here  shown  were  taken  from  the 
records  of  a  case  of  brain  tumor  involving  the  left  optic 
tract,  the  chiasm,  and  the  adjacent  brain  substance.  A 
brief  outline  of  the  history  is  as  follows : 

J.  M.,  aged  twenty-eight  years,  first  came  under  observa- 
tion in  191 L  At  first  a  private  patient,  later  in  the  Oph- 
thalmic Clinic  at  the  University  of  Michigan.  He  was  a 
sailor  on  the  Great  Lakes  and  was  sent  home  on  account 
of  inattention  and  inability  to  keep  awake  when  on  watch. 
There  was  nothing  in  his  family  history  of  importance,  and 
his  personal  history  was  negative  until  the  time  of  onset 
of  his  present  disease.  Four  years  previous  to  the  time  of 
the  first  examination  he  suffered  attacks  of  headaches,  general 
in  character,  but  not  severe.  About  two  years  later  the  pain 
in  the  head  increased  in  severity  and  frequency  and  was 
often  accompanied  by  nausea  and  vomiting,  with  occasional 
brief  attacks  of  vertigo  and  falling  sensation.  He  never 
complained  of  loss  of  vision.  When  first  seen  in  1911,  the 
vision  in  the  right  eye  was  6/15;  left  eye,  6/12.  Pupillary 
reaction  was  present,  but  somewhat  sluggish,  especially 
in  the  right  eye.    Wernicke's  sign  present. 

Ophthalmoscopic  examination  showed  edema  of  both 
optic  discs,  most  marked  in  the  right.  No  measurable 
swelling  present.  Visual  fields  showed  a  homonymous 
hemianopsia,  without  involvement  of  the  macula. 

The  headaches  did  not  increase  in  severity  while  the 
patient  was  under  observation  until  within  a  few  months 
before  his  death,  but  the  mental  and  motor  disturbance 
gradually  became  more  marked.  The  patient  had  a  sense  of 
well  being  and  often  insisted  he  could  go  back  to  his  ship 
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and  do  his  work  "if  only  he  could  see."  Later  he  developed 
acromegaly  with  other  symptoms  indicative  of  hyperpitui- 
tarism. 

At  the  time  of  the  onset  of  the  symptoms  referable  to  in- 
volvement of  the  pituitary  gland,  Dr.  R.  B.  Canfield  did  a 
sellar  decompression  operation  by  the  trans-sphenoidal 
route.  .\  portion  of  the  tumor  was  removed  and  submitted 
to  pathologic  examination  by  Dr.  A.  S.  Warthin,  who  re- 
ported the  growth  to  be  a  large  round-celled  sarcoma. 

As  the  gland  lost  its  functioning  power,  due  to  the  invasion 
of  the  tumor,  symptoms  of  hypopituitarism  succeeded  those 
of  over-secretion  of  the  gland.  These  changes  became 
noticeable  shortly  after  the  sellar  decompression  operation. 

The  patient  died  April,  1914.  Postmortem  examination 
revealed  a  large  tumor  involving  the  right  tract,  chiasm, 
and  adjacent  brain  substance.  Pathologic  report:  Large 
round-celled  sarcoma  with  numerous  calcareous  concretions 
(psammoma).    Growth  probably  primary  in  the  meninges. 

The  visual  fields  were  of  particular  interest,  showing  at 
first  a  homonymous  hemianopsia  without  involvement  of 
the  macular  region.  V.R.E.,  6/15;  L.E.,  6/12  (Fig.  1). 
Later  the  macula  became  involved,  V.R.E.,  1/60;  L.E., 
5/30  (Fig.  2).  Still  later  there  was  a  loss  of  green  perception 
in  the  right  eye,  with  a  marked  contraction  of  the  temporal 
form  field  (Fig.  3).  This  condition  in  time  was  followed  by 
loss  of  all  color  sense  in  the  right  eye,  with  more  marked 
temporal  contraction  for  form.  Vision,  fingers  at  two  feet 
(Fig.  4).  Finally,  total  blindness  in  the  right  eye  (field  not 
taken). 

The  optic  disc  in  each  eye  at  first  edematous,  with  no 
measurable  swelling,  gradually  paled,  and  finally  became 
atrophic  throughout.  The  neural  examination  made  by 
Dr.  C.  D.  Camp,  March  11,  1912,  showed  general  muscular 
weakness,  slight  difficulty  in  turning  to  the  right,  no  nystag- 
mus, power  of  convergence  normal,  slight  facial  paralysis, 
positive  Romberg,  knee-jerk  markedly  exaggerated,  slight 
memory  defect.  Was'sermann  negative;  urine  negative. 
X-ray  examination  at  first  negative,  later  showed  complete 
absence  of  the  posterior  clinoidal  processes. 

Discussion. — To  produce  the  field  changes  here  shown  the 
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tumor  apparently  first  involved  the  right  tract,  inducing  a 
left  homonymous  hemianopsia  and  a  positive  Wernicke 
sign.    Later  it  either  invaded  the  chiasm  or  led  to  pressure 


Fig.  1.— May  2,  1911:  V.R.E.,  6/15;  L.E.,  6/12. 

LEFT  "  RIGHT 


Fig.  2.— December  2,  1912:  V.R.E.,  1/60;  L.E.,  5/30. 

symptoms  that  affected  only  the  papillomacular  bundle, 
causing  loss  of  central  vision. 

Finally,  a   possible   bitemporal    hemianopsia   developed, 
and  this  superimposed  on  a  homonymous  hemianopsia  led 
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to  blindness  in  one  eye  (right)  and  loss  of  temporal  field  in 
the  other. 


Fig.  3.— February  26,  1913:  V.R.E.,  1/60;  L.E.,  5/30. 

LEFT  RIGHT 


Fig.  4.— October  24,  1913:  V.R.E.,  fingers  2  feet;  L.E.,  5/30. 
DISCUSSION. 

Dr.  Clifford  B.  Walker,  Springfield,  Mass. :  I  wish  to 
express  appreciation  of  Dr.  Parker's  painstaking  and 
thorough  examination  of  a  very  interesting  and  instructive 
case.  It  is  notable  that  he  finds  the  Wernicke  reaction  posi- 
tive on  repeated  examination  in  this  case.  The  value  of  this 
test,  so  far  as  I  have  been  able  to  make  out,  depends  more  on 
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its  presence  or  absence  in  posterior  cases  than  in  anterior 
cases.  I  have  found  it  present  in  practically  all  anterior 
cases  having  a  good  pupillary  reaction.  I  have  not  had  the 
opportunity  to  examine  so  many  posterior  cases  with  my 
apparatus,  but  in  those  that  I  have  examined  the  reaction 
was  also  positive,  thereby  cancelling  its  value.  But  in  most 
of  the  latter  it  was  possible  that  the  lesion  was  far  enough 
forward  to  disturb  the  ganglion  center  somewhat.  We  should 
keep  on  the  alert  for  the  entirely  posterior  cases,  such  as 
hemorrhage  or  injury  in  the  occipital  region,  or  tumors  far 
enough  back  so  that  the  light  reflex  arc  is  unquestionably 
free.  Such  a  case  I  have  not  found,  but  the  Wernicke  test 
cannot  be  entirely  discredited  until  such  an  unquestionable 
posterior  case  has  been  examined  and  has  shown  the  Wer- 
nicke reaction  to  be  also  positive.  I  think  it  is  quite  possible 
that  it  will  be  found  to  be  distinctly  less  actively  positive 
than  in  the  anterior  group. 

The  apparatus  which  I  used  was  especially  built  for  this 
purpose,  and  was  constructed  with  a  rotary  shutter,  it  is  iwWy 
described  in  a  paper  entitled:  "Further  Observations  on  the 
Hemioptic  Pupillary  Reaction  Obtained  with  a  New  Clinical 
Instrument,"  Journal  American  Medical  Assn.,  September 
5,  1914,  vol.  LXIII,  pp.  846-851. 

Dr.  Arthur  H.  H.  Sinclair,  Edinbm-gh,  Scotland:  In 
connection  with  remaining  sight,  which  can  sometimes  be 
demonstrated  in  the  so-called  blind  side  of  the  field  in  hemi- 
anopsia, I  should  like  to  raise  a  point  of  possible  interest, 
and  should  be  glad  to  hear  the  views  of  any  member  who  may 
have  made  observations  in  this  connection.  In  some  of  the 
examples  of  hemianopsia  of  the  homonymous  tj^De  the  loss 
of  vision  over  the  affected  halves  of  the  fields  does  not 
amount  to  blindness,  but  is  a  profound  amblyopia.  It  has 
been  suggested  that  the  remaining  vision  in  such  cases  may 
be  connected  with  functional  activity  which  persists  in  the 
basal  ganglia.  As  is  well  known,  the  visual  function  in  the 
basal  ganglia  of  birds  is  fundamental.  A  pigeon,  after  re- 
moval of  the  cerebrum,  can  pick  up  peas  or  other  small  parti- 
cles from  the  ground.  No  distinction  as  to  the  character  of 
particles  taken  can  be  made,  but  they  are  seen  and  picked  up, 
their  presence  and  position  being  recognized. 
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I  remember  having  examined  two  patients  in  whom  the 
remaining  vision  of  the  "Wind  side  of  the  fields"  was  in 
each  case  sufficient  to  enable  the  patient  to  indicate  the  posi- 
tion of  the  source  of  a  beam  of  light  carefully  directed  from 
different  points.  My  observations  have  not  been  carried  far 
enough,  and  I  merely  bring  the  matter  up  as  being  of  interest 
in  connection  with  hemianopsia. 

Dr.  Clifford  B.  Walker,  Springfield,  Mass.:  Dr.  Sin- 
clair raises  a  question  which  I  studied  and  reported  in  a  paper 
entitled:  "Observation  on  the  Topical  Diagnostic  and 
Psychiatrical  Value  of  the  Wilbrand  Test  with  a  new  Clinical 
Instrument,"  Archives  of  Ophthalmology,  vol.  XLIV,  No.  2, 
1915,  pp.  109-128.  When  the  number  of  lights  and  direc- 
tions used  are  increased  above  two,  thereby  eliminating  or 
reducing  the  possibility  of  guess,  it  is  found  that  the  test  is 
of  very  little  value. 

Dr.  Thomas  B.  Holloway,  Philadelphia:  I  would  like 
to  ask  Dr.  Sinclair  whether,  in  those  cases  to  which  he  has 
referred,  any  attempts  were  made  to  distinguish  between 
motion  and  object  perception,  and  if  so,  whether  any  value 
was  attached  to  it  from  a  prognostic  standpoint?  It  may  be 
recalled  that  Riddoch  thought  that  in  the  field  changes  fol- 
lowing occipital  lesions  movement  might  be  regarded  as  a 
special  form  of  perception.  I  believe  all  of  us,  who  have  had 
the  opportunity  of  studying  intracranial  lesions,  have  long 
since  noted  cases  where  movement,  without  definite  recogni- 
tion of  the  object,  was  perceived,  but  as  far  as  I  am  aware  it 
has  remained  for  Riddoch  to  especially  point  out  that  it  may 
be  that  our  perception  of  light,  movement,  and  objects  may 
be  dissociated,  as  are  our  impressions  of  temperature,  pain, 
and  touch.  As  to  Dr.  Walker's  remarks,  he  will  recall  that 
Dejerine's  case  with  a  posterior  lesion  had  a  hemianopic 
pupillary  reaction. 

Dr.  Arthur  H.  H.  Sinclair,  Edinburgh,  Scotland :  I  do 
not  know  of  any  case. 

Dr.  Walter  R.  Parker,  Detroit,  Michigan:  I  have 
known  of  the  possibility  of  object  fields  in  cases  of  hemi- 
anopsia, but  have  never  made  observations  as  to  the  co-rela- 
tion of  these  fields  with  known  lesions. 
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With  regard  to  the  Wernicke  sign,  no  one  can  be  more 
skeptical  about  it  than  I  am.  This  is  the  only  case  I  have 
seen  in  which  it  could  be  demonstrated.  Whether  or  not  it 
was  made  possible  by  this  lesion  anterior  to  the  primary 
visual  centers  I  am  unable  to  say.  I  carefully  avoided  this 
point  in  the  report.  Another  thing  I  passed  over  was  a  dis- 
cussion of  the  character  of  the  color  fields.  With  each  year's 
observation  I  find  myself  more  and  more  reluctant  to  defend 
a  color  field  as  characteristic  of  any  definite  lesion  or  neurosis. 
Suggestion  plays  such  an  important  part  in  the  determina- 
tion of  color  fields  that  it  is  difficult,  if  not  impossible,  to 
draw  definite  clinical  conclusions  from  them. 


THE  EYE  AND  THE  ENDOCRINE  SYSTEM. 

PERCY  FRIDENBERG,  M.D., 

New  York. 

For  the  thinking  physician,  that  biologic  reaction  to 
disease  and  medication  which  distinguishes  a  patient  from 
a  case,  is  the  sum  and  substance  of  personality.  It  is  the 
subtle  something  which  makes  one  run  a  temperature, 
stand  fever  badly,  take  large  doses  of  one  drug,  and  be  upset 
by  minute  amounts  of  another.  Like  resistance  to  infec- 
tion, fatigue,  cold,  worry,  and  fear,  it  cannot  always  be 
explained  by  stature,  frame,  or  complexion.  The  recogni- 
tion of  such  an  individual  factor  and  the  need  of  under- 
standing and  explaining  it  were  present  from  the  very  be- 
ginning of  man's  thought  about  disease  and  healing.  Look- 
ing back  to  primitive  times,  we  note  a  feeling  that  man's 
essential  ego  was  not  cerebral,  intracranial,  but  visceral, 
the  spirit,  psyche,  essence,  call  it  what  you  will,  was  associ- 
ated, literally  as  well  as  figuratively,  with  guts  and  gall, 
with  a  heart,  a  spleen,  or  a  kidney.  The  idea  of  the  race  was 
incorporated  in  early  phrase  and  fable,  in  word  and  figure 
of  speech,  some  of  which  has  persisted  into  a  more  scientific 
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and  equally  searching  age.  Varying,  in  classic  times,  with 
the  divinities  which  shaped  their  ends,  or  in  mediaeval  cen- 
turies with  the  planets  which  ruled  their  lives,  men,  as  well 
as  medicines,  were  Jovial,  Martial,  Mercurial,  Saturnine. 
Varying,  later,  with  the  contemporary  views  or  speculations 
as  to  man's  spiritual  and  bodily  make-up  philosophers,  lay 
and  medical,  distinguished  humors,  dyscrasias,  idiopathies, 
with  a  special  reaction  to  sickness,  health,  and  the  healing 
action  of  herbs,  according  as  they  were  phlegmatic,  choleric, 
sanguine,  lymphatic,  or  atrabilious.  Cellular  pathology 
discarded  all  this  apparently  mystic  speculation,  but  ser- 
ology superseded  that  somewhat  mechanical  view  of  the 
organism  as  a  histologic  specimen,  and  enriched  us  with 
the  biochemical  conception  of  to-day.* 

To-day,  again,  we  see  a  physical  basis  for  the  personality 
of  the  patient.  It  is,  however,  no  longer  a  single  humor 
which  decides,  but  the  balance  or  predominance  of  a  num- 
ber; not  an  organ,  but  an  orchestra.  So,  of  recent  years, 
there  have  been  a  systematization  and  an  attempt,  at  least, 
to  rationalize  our  knowledge  as  to  the  functions  and  more 
particularly  the  biologic  bearing  and  influence  of  the  duct- 
less glands,  the  organs  of  internal  secretion,  which  we  have 
learned  to  consider  under  one  head  as  the  Neuro-endocrine 
or  Chromaffin  System. 

Each  of  the  endocrine  organs  has  probably  two  specific 
hormones;  thus,  the  product  of  the  anterior  and  the  posterior 
lobe  of  the  pituitary,  the  adrenal  cortex  and  its  medulla,, 
the  epithelial  thyroid  and  the  interstitial  secretion,  the 
double  secretion  of  testes  and  of  ovary.  It  is  biologically 
implicit  in  this  theory  that  endocrine  disposition  is  capable 
of  summation  by  intermarriage,  and  transmission  to  off- 

*  Man  was  introspective  even  in  the  infancy  of  the  race.  His  subjective 
sensations  in  abdominal  and  thoracic  viscera,  the  precoidial  pain  and  pal- 
pitation in  fris;ht,  the  heat  of  anger,  the  forced  breathing  of  anxiety,  in  short, 
his  largely'  splanchnic  reaction  to  emotions  and  their  primal  causes,  as  well  as 
observation  of  death  from  injuries  to  the  heart,  and  other  vital  organs,  all 
played  a  part  in  this  instinctive  judgment. 
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spring,  thus  playing  a  large  part  in  heredity  and  evolution. 
Nay,  the  survival  of  the  fittest  in  the  struggle  for  existence 
may  depend  in  the  last  analysis  on  endocrine  influence  affect- 
ing not  only  structure  and  form,  but  function,  energy,  and 
disposition  as  well. 

Our  data  come  from  various  fields  of  clinical  and  patho- 
logic study,  from  observations  in  laboratory  and  operating 
room,  now  on  goiter  patients  and  those  surgically  deprived 
of  their  thyroids,  more  and  more  of  late  from  biologic  in- 
vestigation and  animal  experiments,  and,  as  always  in  the 
final  stage  of  positing  an  hypothesis,  from  a  purely  mental 
or  metaphysical  rationalizing  and  systematizing  of  our 
knowledge. 

Neuro-endocrinology  has  passed  through  the  various 
stages  of  provisional  theory,  and  has  to-day  attained  the 
dignity  and  stature  of  a  biologic  philosophy.  It  is  recognized 
that  the  endocrine  system  is  the  basic  force  in  structure, 
function,  and  immunity;  that  to  a  large  extent  it  decides 
aspects  of  skull  and  body  form,  complexion,  pigmentation, 
stature,  hair  growth,  fat  distribution,  and  emotional  and 
spiritual  trend,  which  we  sum  up  as  race  or  individuality. 
To  some  ophthalmologic  implications  of  this  biologic  prin- 
ciple the  reader  of  the  paper  desires  to  call  attention. 

Race  and  Skull-form. — The  division  of  the  great  brother- 
hoods of  mankind  into  long-skulled  and  short-skulled 
seemed  to  have  given  a  definite  anatomic  basis  to  ethnologic 
categories.  However,  it  never  occurred  to  the  anthropolo- 
gists to  ask  themselves  why  skulls  differed  and  what  caused 
them  to  differ.  The  influence  of  facial  skull-form,  and  more 
particularly  orbit  shape,  on  the  structural  proportions  of 
the  eye,  and  its  closer  relation  to  the  development  and  pro- 
gress and  frequency  of  myopia,  are  summed  up  in  the 
theories  of  Stilling. 

The  main  factor  in  determining  a  long  and  narrow  or  a 
short  and  broad  skull  and  face  is  the  predominance,  on  the 
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one  hand,  of  the  thyroid,  and  on  the  other,  of  the  pituitary 
system.  The  racial  type  which  we  see  developing  into  a 
pathologic  picture  in  pituitary  disease  is  an  indication  of 
the  subjection  of  anatomic  forms  to  the  endocrines,  and  of 
the  fact  that  characteristic  racial  attributes,  mental,  emo- 
tional, spiritual,  are  less  results  of  climatic,  meteorologic, 
as  it  were  extrinsic  and  suprasomatic  factors,  than  composite 
products  of  a  glandular  predominance,  which  is  responsible 
at  the  same  time  for  race,  stature,  complexion,  hair  growth, 
and  feature.  The  pituitary  type  is  noticeable  for  the  broadly 
spaced  eyes,  wide  orbits,  low  brow,  broad,  flat  nose,  glabella 
or  absent  bridge,  with  noticeably  coarse  but  sparse  hair  and 
sallow,  dry,  harsh  skin  of  inferior  texture.  Such  a  type  of 
skull  has  large  accessory  nasal  cavities,  roomy  orbits,  optic 
canals  and  foramina.  The  eye  features  are  those  of  relative 
hypothyroidism,  i.  e.,  sympatheticotonic,  with  enophthal- 
mos,  miosis,  and  ptosis.  In  myxedema  this  becomes  physi- 
ognomic, presenting  a  recessed,  small,  dull  eye  whose  lack 
of  animation  is  due  to  a  small  pupil,  slow  ocular  motions, 
and  partly  closed  lids.  The  development  of  the  cranium  in 
the  neighborhood  of  the  sella  turcica,  which  must  be  of  im- 
portance for  the  development  of  the  orbit  growth,  is  un- 
doubtedly affected  in  steeple  skull,  associated  generally,  as 
we  know,  with  optic  atrophy,  and  in  these  cases  endocrine 
stigmata  of  the  acromegahc  type  are  not  lacking. 

These  pituitary  types  are  also  gonadal;  they  lead  quiet, 
unruffled  lives,  moving  slowly,  persisting  in  one  line  of 
endeavor,  sleep  much,  are  what  we  might  call  phlegmatic, 
unemotional,  and  often  reach  an  advanced  oldage.  They 
are  sluggish,  lazy,  and  constipated.  Hands  and  feet  tend 
to  spatulate  form.  The  type  is  marked  in  such  races  as  the 
Negro,  the  Chinese,  and  Polynesians. 

The  hyperthyroidic  eye  is  sjonpathetico-paralytic  or  vago- 
tonic, that  is,  exophthalmic,  mydriatic,  wide-eyed,  expressed 
physiognomically  in  the  emotional  affect  of  fright,  or  patho- 
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logically  by  the  clinical  picture  of  Graves'  disease.  These 
types  are  high  strung,  emotional,  artistic,  unbalanced, 
active  and  restless,  live  at  high  speed,  use  up  nerve  force, 
as  shown  in  laboratory  clinical  tests  of  increased  basal 
metabolism,  have  a  rapid  respiration  and  heart  action, 
flush  easily,  are  changeable  in  spirit  and  vocation,  as  well 
as  mode  of  life.  They  are  the  dreamers,  the  prophets,  the 
poets,  the  rhapsodists,  never  the  judges  or  the  statisticians. 
They  supply  the  contingent  of  neuroses,  speech  defects, 
as  well  as  the  visionaries  and  cranks.  They  speak  and  think 
quickly,  but  not  steadily  or  logically,  react  quickly  to 
stimuli  of  all  kinds, — sensory,  medicinal,  morbid, — tend 
to  sthenic  inflammations,  high  fever,  and  definite  symptoms. 
They  have  a  quick-acting  gastro-intestinal  tract,  get  fright- 
ened easily,  and  make  poor  soldiers,  get  nauseated  easily, 
and  make  poor  sailors.  Such  were  the  Egyptians  and  the 
Hebrews.  Generally  dolichocephalic,  narrow  faced,  long 
not  round  eyed,  hence  myopic,  at  least  in  tendency,  and  so 
bookish.  Fine  skinned  and  fine  haired,  but  not  copiously 
covered.  Prone  to  baldness  at  an  early  age,  and,  on  a  par 
with  this,  to  loss  of  lashes  and  of  the  eyebrows,  particularly 
the  outer  third. 

Criteria  of  Race. — From  the  earliest  times,  color  in  its 
broadest  sense  was  looked  upon  as  the  determining  factor, 
and  we  distinguished  black,  brown,  red,  yellow,  and  white 
races.  That  not  only  meteorologic  conditions  were  decisive, 
might  have  suggested  itself  to  the  analytic  mind,  by  con- 
sidering the  fact  that  in  the  frigid  zone  we  have  not  only 
fair-skinned  Swedes,  but  dark  Lapps,  Finns,  and  Eskimos, 
and,  in  the  subtropical  regions,  races  as  diverse  as  Syrians, 
Greeks,  and  Arabs.  Color  referred  preeminently  to  skin, 
hair,  and  iris,  and  blonde  meant  blue-eyed  and  golden 
haired;  brunette,  brown-eyed  and  dark  haired.  I  shall 
merely  mention,  in  passing,  the  important  role  of  pigment  in 
the  structures  of  the  eye,  particularly  of  the  uveal  tract. 
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and  remind  you  that  the  production  and  distribution  of 
pigment  in  the  human  economy,  as  well  as  its  fluctuations 
in  health  and  disease,  are  notably  under  the  influence  of  the 
adrenal  system.  There  are  nosologic  connotations  as  well 
as  spiritual  and  emotional  implications  in  personal  pigmen- 
tation, and  endocrine  study  is  slowly  but  surely  giving  us 
the  clue  to  their  practical  significance.  The  pathologic 
interpretation  of  such  extremes  as  ocular  albinism  and  ret- 
initis pigmentosa  must  be  incomplete  and  misleading  if 
it  fails  to  take  into  consideration  the  importance  of  the 
adrenals.  First,  and  no  less  important,  the  estabhshed 
fact  that  syphilis  acts  very  largely  by  putting  out  of  com- 
mission, more  or  less,  the  organs  of  internal  secretion,  par- 
ticularly the  adrenals  and  the  thyroid. 

The  biologic  significance  of  pigment  is  by  no  means  simple 
or  completely  understood.  There  exists  scattered  informa- 
tion, however,  which  is  of  interest  from  our  point  of  view; 
thus,  the  fact  that  pigment  plays  such  an  important  part 
in  the  structure  of  a  number  of  ocular  tissues ;  that  pigment 
develops  to  a  remarkable  degree  under  the  influence  of  light, 
the  basic  element  in  visual  processes.  The  part  played  by 
the  adrenals  in  the  production  and  distribution  of  pigment 
is  so  well  established,  both  by  pathologic  and  physiologic 
data,  that  I  need  not  go  into  details;  merely  note,  in  passing, 
that  the  iris  is  the  only  tissue  of  the  body  in  which  we  find 
metastases  from  the  adrenals  in  the  form  of  hypernephroma.* 

Pigment  is  the  only  constituent  of  tissues  which  is  never 
destroyed.  Under  the  influence  of  energy,  such  as  heat  or 
inflammation,  it  may  be  interned,  transported,  rearranged, 
as  in  freckles  or  choroiditic  deposits,  but  it  is  as  persistent 
as  energy  itself,  and  is  never  lost.    The  relation  of  biologic 

*  Sunlight  and  heat  are  the  piinial  sources  of  all  energy  and  of  all  pigment 
(cf.  coal,  carbon,  chlorophyll,  blood-pigment).  Adrenalin  is  related  to  pig- 
ment and  energy.  The  retina  is  related  to  the  adrenals  by  both  factors, 
reacts  to  light  with  a  pigment  dissociation.  Is  pigment  a  by-product  of  all 
stored  energy? 
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pigment  to  vital  energy  is  suggested,  if  not  explained,  bj'^  the 
difference  in  resistance  of  blondes  and  brunettes,  the  suscep- 
tibility of  fair,  delicate,  lymphatic  individuals  and  of  blonde 
races  to  tuberculosis,  the  tendency  to  hairy  growths,  thick 
brows,  and  heavj^  beards  in  brunette  races  (Hindus,  Latins), 

Degenerative  changes  in  the  skin,  frequently  associated 
with  pigment  anomalies,  are  often  found  in  old  age,  in  cer- 
tain chronic  diseases,  as  diabetes  and  attenuated  syphilis. 
In  either  case  it  is  an  indication  of  a  profound  endocrine 
disturbance,  probably  relative  lack  of  adrenal  principle. 
One  may  well  speak  of  a  senile  skin  in  this  connection. 
Consider  the  age  incidence  of  xanthelasma,  notably  about 
the  lids,  and  its  frequent  occurrence  in  diabetics,  of  the 
appearance  of  xeroderma  pigmentosum  under  the  influence 
of  the  syphilitic  virus.  There  seems  to  be  an  analogy  to 
the  skin  in  the  retina,  also  an  epithelial,  ectodermal  structure 
with  a  characteristic  and  important  pigment  layer.  Pig- 
ment anomalies  are  found  in  this  tissue,  too,  from  syphilis 
(retinitis  pigmentosa),  and  probably  in  the  common  and 
characteristic  hemeralopia  of  wasting  disease  and  various 
toxemias.  Albinism,  again,  with  its  striking  endocrine 
stigmata,  is  suggestive,  as  is  the  tendency  to  loss  of  lashes 
and  eyebrows,  a  condition  marked  in  hyperthyroidic  indi- 
viduals. 

Age,  sex,  race,  and  emotion  influence  the  predisposition 
of  an  individual.  These  factors,  considered  without  a  co- 
ordinating theory,  gave  no  useful  clue  for  any  practical 
purpose  of  clinical  ophthalmology,  although  throughout 
the  history  of  medicine  attention  has  been  paid  to  these 
factors  of  vital  statistics,  with  the  hope  of  getting  actual 
help  for  treatment  and  prophylaxis.  The  factors  mentioned 
are  not  mere  philosophic  abstractions,  but  in  essence  ex- 
pressions of  endocrine  conditions  and  can  work  only  through 
and  by  these.  Race,  age,  sex,  and  emotion,  all  of  them,  are 
connected  with   characteristic   endocrine  prevalences   and 
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reactions,  and  can  be  modified  by  endocrine  treatment,  at 
least  to  a  certain  degree.  Our  conception  of  the  nature  of 
the  emotions  has  been  widely  changed.  That  they  are  not 
merely  psychogenic  or  neurogenic,  but  secretogenic,  too,  is 
now  beyond  a  doubt.  We  may  consider  them  as  diffuse 
somatic  reactions  of  a  neurovascular  type,  affecting  the 
vegetative  as  well  as  the  volitional  spheres,  and  not  infre- 
quently remaining  below  the  threshold  of  consciousness. 
At  this  level  they  are,  however,  tremendously  active,  and 
affect  the  basic  processes  of  growth,  resistance  to  disease, 
cold,  fatigue,  not  improbably  to  various  serologic  reactions 
such  as  immunity,  predisposition,  anaphj^laxis,  and  so  on. 
The  stimulus  of  these  reactions  is  not  the  intellectual  or 
sense  stimulus  impression,  objective  in  action,  or  subjective 
in  memory  association,  except  indirectly.  The  emotion  re- 
action itself  is  a  general  state  which  can  only  be  explained 
as  a  protoplasmic  state  or  a  toxemia  in  the  sense  of  an  active 
physiologic  agent,  and,  pro  tanto,  a  poison  circulating  in 
the  system.  This  toxic  agent,  benign  or  malignant,  as  its 
end  effect  may  be,  is  derived  from  the  endocrine  system  and 
enters  the  circulation  automaticall}^  under  the  influence  of 
stress  produced  by  danger  to  the  individual  or  elemental 
forces,  such  as  hunger,  cold,  pain,  upon  the  organism.  What 
we  call  the  emotion  is,  one  might  say,  merely  that  part^of 
the  somatic  reaction  which  rises  into  consciousness,  and  is 
by  no  means  the  whole  or  even  the  most  important  part  of 
the  reaction.  This  latter  is  essentially  a  purposive  or 
adaptive  process,  considered  teleologically,  and  a  repetitive 
or  memorizing  process,  looked  at  phylogenetically.  Hate, 
fear,  rage,  desire,  impatience,  are  memories  of  definite,  re- 
peated race  experiences;  and  their  somatic  expression,  the 
repetition  of  certain  purposive  or  adaptive  motions,  reac- 
tions, and  biologic  processes.  The  alterations  are  largely 
neurovascular,  and  the  changes  in  blood-pressure,  nerve  and 
muscle  tonus,  and  vital  electric  tension  are  all  in  the  interest 
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of  function,  defensive  or  offensive.  Every  emotion  is  a  call 
for  help  or  a  battle-cry;  every  reaction,  a  message  of  help 
coming  or  of  help  desired.  The  idea  of  purpose  or  adapta- 
tion reconciles  many  facts  and  observations  which  were 
formerly  incompatible  or  inconsistent.  For  instance,  the 
apparently  similar  somatic  reaction,  as  in  blushing,  to 
pleasurable  or,  believed  to  be,  unpleasurable  effects  of  the 
ps^^che,  or  as  in  turning  white  with  fear  or  rage,  alike.  The 
coordinating  and  rationalizing  factor  is  a  recognition  of 
plus  and  minus  states  of  energj^  produced  by  surplus  or 
defect  of  endocrine  secretion,  notably  adrenalin,  and  the 
biologic  truth  that  pleasure  is  invariably  the  elemental 
recognition  of  power;  pain,  the  elemental  recognition  of 
weakness.  Rage  is  the  memory  of  fighting  and  killing; 
fainting,  the  memory  of  escape  by  feigning  death;  fear,  the 
memory  of  exhaustion  in  flight;  but  rage,  endocrino- 
logically,  is  the  flooding  of  the  organism  with  adrenalin, 
to  prepare  for  a  fight;  and  fear  is  the  state  associated  with 
thyroid  in  relative  excess,  due  to  a  lack  of  adrenalin  or  its 
overconsumption  under  the  stress  of  danger. 

The  symptoms  of  emotion,  being  as  they  are  mainly 
vascular,  and  ocular  or  pupillary,  are  exquisitely  endocrine. 
The  role  of  the  emotions  in  the  eye,  an  organ  which  has  been 
chosen  as  the  typical  means  of  the  expression  of  the  feelings, 
cannot  be  without  significance.  But,  as  in  the  categories 
of  race,  sex,  and  age,  the  emotions  must  have  some  material 
basis,  some  point  from  which  to  act.  The  clue  may  be  given 
by  a  consideration  of  the  kind  of  endocrine  action  or  rather 
the  net  result  of  endocrine  preponderance  which  is  implicit 
in  emotional  disturbance,  and,  above  all,  the  physiologic 
effect  of  such  internal  secretions  on  the  vital  processes  of 
the  eye.  Then  we  may  begin  to  understand  how  fear  and 
worry  often  produce  glaucoma  and  rage  so  rarely  does; 
why  Jews  are  susceptible  and  Negroes  and  Chinese  com- 
paratively immune;    why  the  middle  term  of  life  is  pre- 
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disposed,  and  why  exposure  to  hunger,  cold,  and  fatigue 
may  bring  on  an  attack.  Every  one  of  the  factors  mentioned 
imphes  a  relative  insufficiency  of  adrenal  function,  either 
inherited  or  acquired,  or  developing  under  stress,  and  a 
relative  hyperthyroidism,  with  its  resultant  ocular-secretory 
and  pupillary  changes  and  its  final  summation,  clinically, 
in  the  attack  of  glaucoma.  It  is  more  than  a  coincidence 
that  the  pupil,  like  the  heart  muscle  and  no  other,  is  under 
double  nerve  control,  and  the  pupil,  like  the  pulse,  is  a  sure 
and  unconscious  index  of  the  emotions  and  all  basic  neuro- 
vascular reactions.  Again,  via  the  endocrines.  Let  us  not 
forget  that  habitual  emotion  is  temperament,  as  habitual 
gesture  is  expression,  and  that  temperament  goes  to  the 
ver}"-  vitals.  Repeated  emotion  implies  repeated  endocrine 
action,  and  while  this  affects  most  dominantly  the  neuro- 
vascular system,  as  the  most  active  purposive  system  in 
individual  defense  and  protection,  it  also  has  important 
connotations  in  the  vegetative  spheres  of  digestion,  elimina- 
tion, trophic  function,  growth,  and  nutrition,  as  well  as  in 
such  vital  processes  as  immunity.  The  repeated  assaults 
of  emergencies  associated  with  fear  and  worry,  exactly  like 
repeated  disease  conditions,  produce  autogenic  poisons 
which  have  characteristic  reactions  at  the  time,  such  as  the 
sudden  cessation  of  gastric  digestion,  the  nausea  formerly 
labeled  but  not  comprehended  as  nervous;  or  the  loss  of 
control  of  the  sphincters  in  extreme  fright.  Besides,  they 
produce  a  habitus  which  is  physiologic  in  origin,  but  patho- 
logic in  effect,  and  appears,  in  the  end,  as  a  profound  modi- 
fication of  nutrition,  growth,  and  resistance.  Nerve  and 
morale  depend  finally  on  the  reserve  of  gonad-adrenal 
available  for  emergencies.  They  may  be  lacking  from  the 
start  from  a  bad  heritage;  they  may  have  been  wasted,  used 
up  in  repeated  stress  of  worry,  fatigue,  disease.  And  just 
as  the  individual-  has  fluctuations  in  the  available  resources 
for  defense,  so  there  may  well  be  local  fluctuations  in  this 
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or  that  organ,  and  this  means,  cHnically,  relapses  or  re- 
infections. 

Pain  and  Shock. — The  first  of  these  reactions,  Nature's 
signal  of  danger,  is  an  adaptation  of  the  organism  for  pro- 
tection, and  is  always  connected  with  activation  of  the 
endocrine  system.  Shock  is  the  exhaustion  following  the 
too  rapid  using  up  and  consequent  relative  deficiencj'  of 
the  activating  adrenahn.  Resistance  to  pain  and  shock 
must  depend,  then,  largely  on  the  personal  endocrine  equa- 
tion, and  this,  while  originally  determined  by  race  and  in- 
heritance, is  modified  by  disease,  by  repeated  drains,  plus 
or  minus  of  food,  sleep,  rest,  and  medication.  Crile  has 
shown  that  reaction  to  pain  and  even  systemic  recognition 
(in  contradistinction  to  conscious,  cerebral  recognition) 
may  be  prevented  by  simultaneous  overwhelming  sensory 
impressions  or  emotional  stimuli.  Now,  a  large  part  of  our 
automatic  defense  reactions  take  place  in  answer  to  visual 
impressions.  In  the  evolution  of  the  race,  the  repetition  of 
the  same  purposive  reaction  of  the  organism  to  visual  im- 
pressions of  a  painful  or  dangerous  nature  is  associated  with 
endocrine  reactions  corresponding  to  pain,  shock,  or  fear. 
This  might  occur  with  any  unusual  visual  impression,  one, 
let  us  say,  which  on  sober  second  thought  might  prove  to 
be  innocuous,  but  which,  on  the  spur  of  the  moment,  the 
organism  taking  no  chances  challenged  as  a  danger  and 
an  enemy.  This  might  have  some  bearing  on  the  known 
facts  of  shock  in  connection  with  minor  ophthalmic  opera- 
tions, comparatively  insignificant  wounds  or  injuries  of  the 
eye,  and  the  disproportionate  degree  of  systemic  prostration, 
say,  following  a  blow  on  the  eye,  or  even  exposure  of  the 
retina  to  the  bright  light  reflected  from  the  ophthalmo- 
scopic mirror. 

The  balance  of  the  endocrines  varies  with  the  nature  and 
frequency  of  activation  patterns  (Crile),  that  is,  with 
sensory  stimuli,  as  well  as  in  response  to  the  widest  range  of 
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telluric  influences,  such  as  heat  and  light,  climate,  barometric 
pressure,  and  the  manifold  factors  inherent  in  diet,  nutri- 
ment, food,  exercise,  infection,  medication,  and  not  at  all 
improbably  operative  removal  of  organs  containing  glandu- 
lar elements.  So  that  the  emotional  experiences  of  man  and 
also  of  the  animals,  particularly  those  associated  by  domesti- 
cation with  the  human  race,  determine  and,  in  turn,  are 
determined  by  their  endocrine  system.  The  endocrine  type 
of  the  ox,  of  the  tiger,  of  the  horse,  is  as  individual  as  the 
frame  of  each,  and  to  a  certain  extent  is  accountable  for 
that  frame  and  the  energy  with  which  it  is  endowed.  Crile 
explains  this  by  the  development  of  characteristic  activa- 
tion patterns  under  the  influence  of  uniformly  repeated 
stimuli  and  their  influence  in  producing  an  endocrine  habitus. 

N eurovascular  Implications  and  Analogies. — It  is  less  the 
cranial  nerves  than  the  vegetative  system  which  influences 
such  processes  as  growth,  fat  production,  volume  and  rate 
of  blood-flow,  vascularity,  and  lymph-supply.  The  endo- 
crine function  seems  to  come  in  as  an  underlying  factor  in  a 
whole  series  of  reactions,  or  rather  as  an  unnoticed  link  in 
the  chain.  Thus  the  neurovascular  reactions  to  fear,  fright 
rage,  and  pain,  from  blushing  or  blanching  to  the  heart-pal- 
pitation, sweating,  loss  of  sphincter  control,  and  numerous 
other  functional  disturbances,  take  place  by  way  of  the 
ductless  glands,  influencing  them  and  influenced  by  them. 

The  complicated  vascular  and  neural  structure  and  func- 
tion of  the  eye  must  have  a  parallel  in  its  relation  to  the 
endocrine  system.  The  fullness  and  comparative  hj'peremia 
of  orbital  tissues,  lids,  and  conjunctiva  not  only  influence 
appearance  and  normal  processes,  but  are  significant  in 
disease.  The  vascular  reactions  of  the  iris  and  ciliary  body 
are  of  even  greater  importance,  and,  as  we  know,  typically 
subject  to  influences  emanating  from  the  sympathetic 
system.  Now,  we  cannot  consider  these  influences  any  longer 
as  pure  nerve  impulses.     They  are  finally  dependent  on 
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secretions  from  the  ductless  glands,  acting,  to  all  intents 
and  purposes,  as  alkaloids.  It  is  of  practical  as  well  as 
theoretic  significance  that  these  secretions,  just  like  the 
alkaloids,  can  be  divided  into  two  large  groups,  sympathetic 
depressors  and  sympathetic  activators,  with  characteristic 
and  respectively  antagonistic  action  on  that  sensitive  gauge 
of  the  autonomic  and  sympathetic,  the  pupil.  This  was, 
from  the  beginning  of  experimental  pharmacology  the 
touchstone;  and  it  was  soon  found  that  one  could  predict 
the  systemic  effect,  and  almost  the  chemical  formula  of  an 
alkaloid,  according  as  it  was  found  to  be  mydriatic,  with 
the  prototype,  atropin,  hyoscin,  and  so  on,  or  miotic,  with 
pilocarpin,  physostigmin,  morphin,  and  muscarin.  Now, 
all  of  these  alkaloids  have  reactions  which,  from  the  stand- 
point of  ophthalmic  therapeutics,  may  be  called  secondary, 
but  from  the  endocrinologic  aspect,  are  just  as  characteristic 
as  their  action  on  the  musculature  of  the  iris.  They  are  all 
depressors  or  stimulants,  respectively,  of  the  thyroid  secre- 
tion, and  adjuvants  or  opponents,  through  it,  of  the  various 
biologic  processes  over  which  it  presides.  Converselj^,  the 
ophthalmiatric  alkaloids  mentioned  are  supported  or  coun- 
teracted by  an  already  present  plus  of  thyroid  or  adrenal 
secretion,  circulating  in  the  individual,  or  can  be  so  quanti- 
tatively affected  b}^  the  active  principles  of  the  same  glands 
used  as  therapeutic  agents.  Accordingly  it  is  more  than  a 
mere  measure  of  theoretic  interest  or  biologic  fancy  to  de- 
termine in  a  given  case  whether  the  eye  patient  is  hyper-  or 
hypo-thyi'oidal,  of  marked  pituitary  or  gonad-adrenal  type, 
and  our  deductions  may  be  of  practical  value  for  diagnosis 
and  prognosis  as  well  as  for  treatment. 

In  sum,  we  find  that  the  patient  is  an  expression  of  his 
endocrine  system,  and  that  many  forms  of  ocular  disease 
express  this  still  more  directly;  that  the  symptoms  produced 
by  certain  alkaloids  are  paralleled  very  closely  by  those  due 
to  endocrine  imbalance;    and,  finally,  it  seems  logical  to 
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infer  that  the  deficiency  or  excess  made  evident  by  ocular 
cHnical  symptoms  may  be  compensated  for  partly,  if  not 
altogether,  })y  appropriate  endocrine  therapy,  and  that  in  a 
certain  percentage  of  such  cases  the  recognjition  of  this 
existing  imbalance  may  lead  to  an  early  appropriate  en- 
docrinization,  medication,  or  climatic  and  dietetic  regimen, 
and  so  actually  come  to  play  the  part  of  a  factor  in  preven- 
tive medicine. 

Seasonal  Incidence. — The  prevalence  of  a  disease  at  a 
certain  time  of  the  year  has  been  generalh'  attributed  to 
prolonged  cold,  bad  hygienic  conditions,  such  as  over- 
crowding, defective  ventilation,  lack  of  fresh  food,  gastro- 
intestinal toxemia  from  these  factors  and  from  constipa- 
tion, and  lack  of  exercise.  The  practical  correctness  of  this 
assumption  has  been  shown  in  some  cases  by  the  beneficial 
effect  of  hygienic  and  dietetic  regulation,  yet  a  link  is 
missing  in  the  chain.  The  modus  operandi  is  not  clear,  and 
is  not  made  so  by  reference  to  intestinal  auto-intoxication, 
anemia,  or  indicanuria.  There  is  reason  to  believe  that  all 
the  agencies  mentioned  bring  about  a  relative  deficiency  of 
endocrine  secretion,  and  that  the  symptoms  of  seasonal 
disease,  not  a  few  of  them  ocular  affections,  are  manifesta- 
tions of  deficiency  which  can  be  favorably  influenced  by 
appropriate  endocrine  therapy.  It  is  quite  probable  that 
there  is,  apart  from  this,  a  seasonal  ebb  and  flow  in  endocrine 
production,  depending  partly  on  climatic  and  temperature 
factors,  and,  on  the  other  hand,  on  the  needs  of  the  organism. 
This,  like  all  periodicity,  is  largely  under  the  control  of  the 
pituitary.  Thus,  hibernation  in  animals  is  dominated  by 
this  endocrine.  The  prevalence  of  certain  ocular  affections 
in  warm  weather,  such  as  that  of  Saemisch's  spring  catarrh, 
cannot  be  explained  so  easily  by  the  purely  hygienic  factors 
mentioned  above.  The  basic  process,  that  of  lymphoid 
hypertrophy,  associates  the  disease  in  our  minds  with  others 
like   adenoid   hypertrophy,    Mikulicz's   disease,   and   Pari- 
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naud's  conjunctivitis.  In  these  ocular  conditions  there  is  an 
eosinophilia  which  is  probably  of  endocrine  origin. 

Glaucoma. — If  possession  is  nine  points  of  the  law,  patho- 
genesis is  nine  parts  of  prevention.  From  this  point  of  view 
the  prophylaxis  of  pathologically  increased  intra-ocular 
tension  is  still  far  to  seek.  Our  ideas  as  to  its  causation 
have  been  dominated  largely  by  the  prevailing  attitude  to- 
ward pathologic  processes,  and  so  in  turn  we  have  had  me- 
chanical or  hydrophysical,  neurologic  and  serologic  theories 
of  causation.  In  all  of  these  considerations  there  were 
underlying  elements  of  truth  based  on  clinical  observation, 
but  there  was  lacking  a  connecting  link  to  make  of  these 
separate  factors  a  practical  and  convincing  whole.  The 
refraction  and  form  of  the  eye,  the  topography  and  dimen- 
sions of  the  filtration  angle,  the  cardiovascular  pressure  and 
arteriocapillar}^  structure,  the  plus  or  minus  of  ciliary  secre- 
tion and  drainage,  were  each  of  importance,  and  each  alone 
incapable  of  supplying  a  full  explanation. 

The  constitutional  symptoms  are  significant,  especially 
the  marked  nausea,  agonizing  headache  radiating  to  a  dis- 
tance from  the  eye,  and  associated  with  prostration,  anxiety, 
and  exhaustion.  Pain  alone,  however  severe  in  other  eye 
disease,  never  presents  this  picture — that  of  an  extreme 
endocrine  storm.  The  sudden  incidence  of  an  acute  attack 
of  glaucoma  from  the  instillation  of  a  weak  sohition  of 
cocain,  from  a  sudden  emotional  stress,  from  exhaustion  or 
cold,  would  indicate  that  there  is  some  element  besides  the 
mechanical  factor  of  ocular  structure  and  iris-angle  topog- 
raphy which  accounts  for  these  and  other  reactions.  The 
parallelism  between  the  symptoms  of  glaucoma  and  those 
of  cervical  sympathetic  irritation;  the  opposite  signs  of 
sympathetic  paralysis  and  the  therapeutic  effects  of  operative 
inhibition,  by  removal  of  the  superior  s^Tiipathetic  ganglion, 
of  this  nerve  control;  the  Antagonistic  action  on  the  endo- 
crine system,  and  on  the  pupil,  of  atropin,  and  pilocarpin; 
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the  age  incidence,  which,  let  me  remind  you,  comes  at  a 
time  of  critical  disturbance  of  endocrine  balance  for  the 
male  as  well  as  the  climacteric  female.  The  racial  predis- 
position of  Jews,  with  their  marked  dysthyroid  inheritance 
and  disposition. 

Discrepancies  in  Mechano-physical  Theory.  —  H3^perme- 
tropia,  most  common  in  youthful  eye,  yet  glaucoma  infre- 
quent. Intra-ocular  tumor  (glioma,  sarcoma)  may  attain 
large  dimensions  without  increasing  tension  or  paralyzing 
sphincter.  Does  increased  intra-ocular  tension  suffice  com- 
pletely to  paralyze  sphincter  or  is  there  some  other  factor? 
Systemic  measures  are  often  valuable  in  acute  glaucoma, 
such  as  stimulants,  heat,  morphin,  hot  coffee.  We  may 
well  bear  in  mind  that  these  agencies  act  to  restore  and  to 
replace  the  depleted  endocrine  secretion  (adrenalin)  and  to 
lower  the  sensibility  of  nerves  by  which  a  signal  for  further 
expenditure  might  be  carried  to  the  organs  of  internal 
secretion. 

It  may  be  well  to  consider  why,  not  infrequently,  the 
instillation  of  the  miotic  has  no  effect  on  the  pupil  or  the 
tension,  and  that  both  respond  to  the  internal  or  hypodermic 
administration  of  jaborandi  in  sufficient  doses  to  cause  a 
systemic  effect.  Why  does  pilocarpin  or  even  a  weak  solu- 
tion of  eserin  fail  to  contract  the  pupil  in  glaucoma  when 
it  has  so  immediate  and  marked  effect  under  normal  con- 
ditions? Is  it  merely  the  increased  tension?  Does  this 
paralyze  the  sphincter  pupillse?  If  so,  how  can  any  systemic 
absorption  of  the  drug  produce  an  effect  on  the  same  muscle? 

Elimination  by  heat,  sweating,  catharsis,  as  well  as  by 
the  action  of  dionin,  mercury  and  the  iodids,  are  valuable 
therapeutic  agents  whose  benefits  we  have  established 
empirically,  rather  than  scientifically.  Of  each  and  every 
one  of  these  much  of  the  effect  is  due  to  stimulation  of  one 
or  other  organ  of  internal  secretion.  The  action  of  iodin  as  a 
thyroid  activator  is  particularly  significant  in  connection 
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with  the  common  clinical  observation  that  non-luetic  as 
well  as  specific  eye  diseases  are  often  benefited  remarkably 
by  the  iodids. 

Pathology. — Ocular  angioneurotic  edema  associates  with 
glaucoma  clinically  (Barkan)  as  well  as  by  logical  analogy, 
and  Barkan  says,  ^'It  seems  too  much  to  suppose,  in  view 
of  the  well-recognized  causes  of  certain  classes  and  cases  of 
glaucoma,  that  all  these  causes  should  only  be  favoring 
factors  to  the  localized  edema  which  raises  the  ocular  ten- 
sion. Ai'e  hyperopia,  old  age,  stiffening  of  the  sclerotic, 
relatively  disproportionate  increase  of  lens  volume,  fibrosis 
of  the  ligamentum  pectinatum,  high  blood-pressure,  ar- 
teriosclerosis, and  sudden  mental  excitement,  all  only 
secondary  to  a  local  acidosis,  or  only  an  aid  in  its  appearance 
in  a  type  case  of  this  kind?  For  acidosis  is  common  in  child- 
hood, glaucoma  rare;  there  is  no  edema  in  diabetes,  typically 
acidotic  as  it  is.  On  the  contrary,  one  finds  hypotony  in 
this  non-edematous,  highly  acid  state.  Finally,  the  prompt 
action  of  miotics,  especially  in  the  case  reported,  of  angio- 
neurotic intra-ocular  edema  with  glaucoma,  is  hard  to 
reconcile  with  the  hydrophilic  theory." 

These  considerations  appear  to  me  to  lead  directly  back 
to  the  endocrine  theory.  The  anatomic  factors  cited  are  all 
predisposing  elements,  as  indeed  we  recognized  before; 
acidosis  is  also  a  link  in  the  chain,  but  a  link,  merely.  The 
underlying  reason,  from  an  endocrine  standpoint,  why 
diabetes  is  not  associated  with  edema  is  that  in  this  disease 
we  have  a  typically  pituitary  disturbance  with  lowered, 
instead  of  raised,  basal  metabolism,  and  accordingly  no 
tendenc}^  to  edema  or  glaucoma.  The  prompt  action  of 
miotics  in  Barkan's  case  and,  indeed,  in  many  cases  of  in- 
creased intra-ocular  tension,  may  be  interpreted  as  inci- 
dental, or  rather  symptomatic,  or  as  an  indication,  merely, 
that  the  temporarily  impaired  vagotonic  system  had  been 
restored  and  the  relative  dominance  of  the  sympathetic, 
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due  to  relative  lack  of  adrenal  and  relative  hyperthyroidism, 
whether  from  fatigue,  mentalstress,  or  medication,  had  been 
equalized. 

In  this  connection  it  is  interesting  to  bear  in  mind  the 
marked  racial  predisposition  of  the  Jews  to  neuroses,  dia- 
betes, and  glaucoma,  all  three  exquisitely  suggestive  of 
endocrine,  formerly  nervous,  upset. 

Glaucoma  may  well  be  considered  a  hypersecretory  or 
exudative  anomaly,  due  to  the  sympathetic  tonus  of  hyper- 
thyroid  activation  (hj-perhidrosis,  tachycardia,  suscepti- 
bility to  adrenalin  and  atropin,  and  to  provocative  instilla- 
tion of  cocain),  in  a  hyperthjToid  race  (Hebrews),  age 
(relative  hyp-adrenal-gonad  of  climacteric,  male  or  female), 
and  emotional  state  (adrenal  deficiency  from  fright,  worry, 
cold,  hunger,  exhaustion,  or  infection).  The  structural  and 
anatomic  features  of  the  globe,  the  refraction,  may  well 
play  a  part,  but  it  is  by  no  means  improbable  that  these 
very  factors  may  themselves  develop  under  endocrine 
dominance  and  that  the  future  may  show  a  tendency  for  a 
hyperthyroid  race  or  individual  to  develop  a  h^-permetropic 
eye  with  large  lens,  fiat  anterior  chamber,  wide  pupil,  and 
comparatively  rigid  sclera. 

Our  prognosis  and  treatment  depend  greatly  on  etiologic 
conclusions,  and  in  many  cases  the  endocrine  supplies  a 
missing  link.  The  manifold  diseases  of  the  lids  and  con- 
junctiva, in  which  we  recognized  participation  in  a  skin  affec- 
tion, were  not  always  helped  by  dermatologic  measures. 
Similarly,  the  role  of  constipation  and  of  gastro-intestinal 
intoxication  was  recognized  and  dealt  with  bj^  means  of 
laxatives,  diet,  and  possibly,  bacterial  transplantation. 
The  results  were  not  always  as  brilliant  as  the  theoretic 
formulation  of  therapeutic  principles.  The  old  warning 
against  being  content  with  treating  symptoms  must  be 
carried  a  step  farther.  Thus,  constipation  is  itself  a  symp- 
tom of  dysthyi'oidism;  the  diathesis  underlying  phlyctenular 
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conjunctivitis,  or  eczema  of  the  lids  is  not  the  basic  condi- 
tion, but,  figuratively,  a  platform  upheld  by  an  underlying- 
endocrine  disturbance.  The  skin  is  truly  a  mirror  of  the 
gastro-intestinal  tract  and  of  the  system,  but  in  still  higher 
degree  an  indicator  of  endocrine  dominance,  so  that  we  maj'' 
quite  correctly  speak  of  thjToidal  or  adrenal  skin  manifesta- 
tions. This  applies  almost  as  well  to  vascular  conditions  on 
and  in  the  eye,  and  not  improbably  to  secretory  conditions 
both  extra-  and  intra-ocular.  Their  liability  to  pathologic 
change  at  the  critical  periods  of  sex  life  is  neither  fortuitous 
nor  remarkable,  if  we  analyze  the  inter-relations  of  endo- 
crine secretions  and  the  absolute  or  relative  predominance 
of  one  or  the  other  with  the  inception  or  the  disappearance 
of  active  internal  sex  gland  products  at  puberty,  on  con- 
ception, in  puerperium,  and  at  the  menopause. 

Endocrinology  does  not  supplant,  it  largely  supplements, 
our  views  of  pathogenesis.  Organotherapy  is  not  a  panacea, 
nor  primarily  an  agent  for  treating  symptoms.  On  the 
other  hand,  it  is  not  only  efficacious  in  well-defined  patho- 
logic conditions,  or  at  a  time  when  the  picture  of  disease  is 
nearly  completed  by  organic  changes.  It  is  rather  in  the 
prepathologic  state,  in  the  presence  of  syndromes  indicating 
a  disturbance  of  endocrine  balance,  in  many  minor  ailments, 
that  judiciously  administered  extracts,  preferably  pluri- 
glandular, may  reestablish  the  balance  and  act  beneficially 
in  a  prophylactic  way.  Symptoms  msLj  attain  a  new  sig- 
nificance. They  at  times  are  causes  when  a  vicious  circle 
is  established,  and  from  the  therapeutic  standpoint  may  be 
of  value  as  indicating  the  need,  or  by  their  disappearance, 
the  effective  action  of  medication  on  underlying  causes. 
There  is  another  implication  in  endocrine  therapy  which 
one  might  almost  call  homeopathic,  suggested  by  the  fact 
that  the  endocrine  physiologic  supply  is  continuous,  and 
that  our  best  result  will  be  an  imitation,  as  close  as  may  be, 
of   nature's   method,    by    the   frequent   administration   of 
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minimal  doses  of  the  needed  gland  or  glands.  We  may  have 
to  adjust  our  interpretations  of  the  symptomatic  medica- 
tion in  some  situations.  Thus  the  use  of  adrenalin  and  of 
atropin  in  excessive  nasal  secretion  appears  symptomatic, 
but  from  the  endocrine  point  of  view  we  recognize  in  both 
these  agents  the  means  of  markedly  influencing  the  vago- 
tonic or  sympathetico  tonic  processes  which  lie  at  the  root 
of  the  condition.  The  same  thing  applies  to  the  use  of 
belladonna  in  cramp,  and  possibly  of  pilocarpin  and  other 
alkaloids  whose  miotic  property  may  be  incidental,  pro 
tanto  to  a  symptom,  that  is,  the  mydriasis.  The  use  of 
dionin  in  the  intra-ocular  edema  of  glaucoma  and  of  pilocar- 
pin in  an  acidosis  with  exudation  and  nausea  is  suggestive 
of  Hahnemann. 

Function. — Neuromuscular  activity  depends  partly  on 
structure,  partly  on  stimuli,  and,  finally,  on  chemism  or 
metabolism.  The  vegetative  functions  are  to  a  large  degree 
composite,  as  for  example,  nutrition.  Let  us  take  the  sub- 
ject of  salt  and  nitrogen  elimination.  Endocrine  activation 
or  the  chemical  products  of  fatigue  produce  a  salt  retention 
which  is  neutralized  by  sweating,  urination,  and  compensa- 
tory intake  of  water.  An  almost  exactly  analogous  elimina- 
tion is  produced  by  pilocarpin,  which  may  not  be  without 
significance  for  our  view  of  glaucoma  as,  in  part  at  least, 
an  endocrine  disturbance.  In  this  there  appears  to  be  some 
relation  between  endocrine  imbalance  and  the  increased 
production  or  inhibited  elimination  of  acids,  leading  to 
characteristic  neurovascular  reactions,  of  which  we  may 
take  urticaria  and  angioneurotic  edema  of  Quincke  as  types. 
Such  edemas,  often  fleeting,  are  seen  in  the  lids.  Glaucoma 
itself  might  be  considered  an  angioneurotic  edema  of  the 
vitreous  with  corresponding  systemic  implications,  and  there 
is  even  a  certain  metaphysical  if  not  clinical  sanction  in 
saying  that  in  the  organ  of  vision  itself  we  have  to  deal  with 
an  neuro-endocrine  structure,  an  organ  of  internal  secretion. 
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with  the  two  obligate  specific  hormones,  the  aqueous  and 
the  vitreous  humor.* 

Idiosyncrasies. — ^It  is  characteristic  that  the  alkaloids 
which  have  so  marked  an  action  on  the  pupil  are  the  drugs 
causing  idiosyncratic  or  anaphylactic  reactions,  par  excel- 
lence, and  that,  on  the  other  hand,  the  reactions  to  foreign 
or  idiotoxic  proteins  are  frequently,  nay,  almost  invariably, 
accompanied  bj^  exudations  or  vascular  reactions  in  the 
skin  and  intestinal  tract  which  are  close  analogues  of  the 
toxic  action  of  alkaloids. 

Ocular  Neoplasms. — Age  incidence  parallels  with  pigment 
development  and  adrenal  predominance.  Pigment  depends 
on  adrenal  secretion.  Stimulus  to  growth  of  organism  and 
tumors.  Somatic  development  and  growth  come  to  a  stand- 
still just  when  activation  passes  over  to  new-growths.  Many 
ocular  neoplasms  are  pigmented.  Tumor  growth  is  slowed 
in  pregnancy.  Growth,  or  trophic  dimensional  increase, 
and  development  implying  structural  change  to  meet  the 
requirements  of  function  are  largely  controlled  by  the  neuro- 
endocrine system,  both  in  health  and  disease.  In  an  organ 
like  the  eye,  at  once  an  embryologic  expansion  of  the  brain, 
this  double  control  must  be  significant,  and  clinical  evidence 
of  it  is  surely  to  be  found. 

The  endocrine  may  account  for  some,  at  least,  of  the  de- 
velopmental defects  which  we  characterize  as  congenital. 
Growth,  development,  vital  rhj^thm  and  periodicity  are  all 
dependent  on  endocrines,  notably  the  pituitary,  and  dys- 
pituitarism  is  characterized  by  developmental  anomalies 
in  structure,  variations  in  physiologic  function,  and  pe- 
cuUarities  in  temperament  which  are  recognized  as  specific. 
Is  it  not  fair  to  assume  that  there  are  nosologic,  and  more 
particularly  ophthalmologic,  implications?     Thus,  lamellar 

*  It  is  interesting  to  note  that  tbe  sympathetic  nervous  system  is  in  close 
relation  with  the  endocrine  glands,  and  that  the  importance  of  the  internal 
secretion  of  an  organ  may  be  estimated  by  the  closeness  of  its  relation  to 
the  S3-mpathetic  system  (Mayo). 
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cataract,  coloboma  in  the  uveal  tract,  persistent  pupillary 
membrane,  pigment  anomalies,  might  be  traced  to  one  of 
two  sources — a  peculiar  endocrine  inheritance,  or  a  relative 
deficiency  of  one  or  other  internal  secretion  during  intra- 
uterine life. 

The  family  element  and  the  factor  of  consanguinity  in 
many  types  of  ocular  hereditary  degeneration  or  maldevel- 
opment  may  be  due  to  a  summation  and  overpowering 
dominance  of  an  endocrine,  with  the  production  of  a  patho- 
logic type,  rather  than  a  clinical  or  nosologic  entity  to  be 
considered  as  disease.  In  this  relation  we  think  of  Mongo- 
lian idiocy,  chondrodystrophia  foetalis,  amaurotic  family 
idiocy.  In  all  affections  with  a  noticeable  racial  distribu- 
tion we  have  to  think  of  an  endocrine  etiologic  factor  as 
opposed  to  locality  incidence,  and  from  this  point  of  view 
the  prevalence  in  the  Jewish  race  of  amaurotic  family 
idiocy  is  significant,  to  say  the  least.  Cretinism  and  Mon- 
gohan  idiocy,  which  are  often  associated  with  squint,  are 
typical  expressions  of  endocrine  disorders.  The  analogy 
may  be  closer  than  we  know.  Congenital  epicanthus, 
occurring  normally  among  Chinese  and  allied  races,  as 
Mongolian  fold,  appears  as  an  endocrine  stigma  in  infants  of 
Aryan  origin.  The  deleterious  effect  of  syphilis  and  tubercu- 
losis on  the  organs  of  internal  secretion  and  the  resultant 
degenerative  or  dystrophic  changes  in  skin  and  allied  tissues 
of  the  eye  may  offer  a  clearer,  if  less  simple,  picture  of  intra- 
ocular disturbances  than  w^e  have  hitherto  supposed.  There 
is  more  than  a  possibility  of  endocrine  involvement  in  such 
conditions  as  the  blue  sclera  associated  with  habitual 
fractures  or  fragilitas  ossium,  or  phlyctenular  keratocon- 
junctivitis in  what  we  were  pleased  or  satisfied  to  call 
scrofula,  and  types  of  follicular  conjunctivitis,  follicular 
non-cicatricial  trachoma,  and  papillary  hyperplasia  with 
similar  conditions  of  lymphoid  hypertrophy  in  the  naso- 
pharynx and  fauces. 
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In  presenting  what  he  realizes  to  be  a  rather  discursive 
and  undigested  mass  of  observation,  the  author  of  the  paper 
has  had  in  mind  incentive  to  further  cUnical  study  and  cor- 
relation, rather  than  the  presentation  of  new  facts.  The 
field  of  neurocrinology  is  wide,  and  at  every  point  we  meet 
with  significant  facts  and  implications,  actual  reactions 
and  analogies,  theoretic  considerations,  which  are  gradually 
finding  applications  in  every  branch  of  medicine  and  which 
cannot  be  negligible  in  ophthalmology.  Let  us  take  into 
consideration  this  point  of  view,  look  for  a  possible  endo- 
crine element  in  our  clinical  cases,  and  use,  in  addition  to 
our  other  measures,  the  various  and  proved  biologic  products 
of  the  glands  of  internal  secretion. 

DISCUSSION. 

Dr.  E.  E.  Holt,  Portland,  Me.:  The  subject  of  Dr. 
Fridenberg's  paper  came  up  for  discussion  on  our  way  to 
this  meeting.  It  is  one  in  which  all  of  us  must  be  interested 
if  we  desire  to  know  the  fundamental  importajice  of  the  func- 
tions of  the  endocrine  system  in  health,  and  the  changes 
which  take  place  in  those  functions  in  disease.  With  the 
evidence  we  have  in  the  cause  and  cure  of  cretinism,  can 
there  be  any  possible  doubt  about  the  dependence  of  growth 
and  development  on  the  endocrine  system,  as  would  be  im- 
plied in  the  second  sentence  of  the  synopsis  of  the  paper  as 
given  in  the  program?  This  subject  came  up  for  considera- 
tion in  connection  with  my  duties  with  members  of  the  medi- 
cal advisory  boards  as  to  why  certain  registrants  were  re- 
jected, especially  those  designated  as  morons.  With  the 
deficiency  of  the  functions  of  the  endocrines  in  cretinism,  the 
explanation  could  be  satisfactorily  made,  for  the  gradations 
of  all  the  defects  of  physical  and  mental  conditions.  When, 
however,  I  was  pressed  to  show  how  this  explanation  would 
apply  in  the  case  of  a  registrant  who  was  rejected  as  a  moron, 
notwithstanding  he  was  a  graduate  of  Harvard  University, 
my  reply  was  that  it  might  be  the  efficiency  of  the  endocrine 
system  that  enabled  him  to  pass  the  test  as  he  desired.  As 
a  teacher,  and  especially  as  principal  of  the  Boston  Reform 
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School  for  Boys,  I  became  interested  in  the  study  of  boys  who 
failed  to  develop  physically  and  mentally.  There  was  no 
doubt  about  the  effect  of  the  drugs  these  boys  were  accus- 
tomed to  use  in  the  way  of  either  tea,  coffee,  tobacco,  or 
alcohol,  being  a  determining  factor  in  their  stunted  growth, 
but  the  explanation  as  to  how  it  occurred  was  not  clear  until 
more  was  known  about  the  functions  of  the  ductless  glands. 
One  of  the  earliest  observations  was  made  in  twins  who  were 
born  of  the  same  size  and  weight.  One  never  became  ac- 
customed to  the  use  of  drugs  and  developed  normally,  while 
the  other  one  became  addicted  to  their  use  in  childhood  and 
was  stunted  in  his  growth.  Cases  of  this  character  are  often 
seen  in  clinics  and  in  daily  life,  so  that  the  evidence  is  over- 
whelming that  the  habitual  use  of  the  drugs  named,  espe- 
cially that  of  tobacco,  is  one  of  the  causes  of  the  perverted 
functions  of  the  ductless  glands  which  results  in  so  many  ab- 
normal conditions  of  the  mind  and  body.  Whatever  the 
cause  may  be,  our  advice  should  aim  to  remove  it  in  connec- 
tion with  whatever  else  we  do  as  ophthalmologists  for  our 
patients  and,  therefore,  we  should  be  thankful  to  Dr.  Friden- 
berg for  having  given  us  a  paper  upon  a  subject  of  which 
there  is  so  much  to  learn  and  which  is  of  such  vital  impor- 
tance in  our  daily  practice. 

Dr.  Robert  S.  Lamb,  Washington,  D.  C:  Dr.  Friden- 
berg has  brought  before  us  a  subject  which  is  of  extreme  im- 
portance in  medicine  generally  as  well  as  ophthalmology. 
It  is  almost  impossible  to  know"  where  to  begin  to  discuss 
what  he  had  to  say.  After  more  than  five  years'  careful 
study,  going  back  trying  to  learn  something  of  the  origin  of 
these  glands,  their  anatomy,  histology,  physiology,  etc.,  I 
still  cannot  feel  quite  the  same  as  he  does  about  pointing  to 
one  particular  characteristic  and  saying  that  it  is  the  result 
of  any  one  secretion.  He  may  not  have  intended  to  convey 
that  idea,  but  that  was  the  impression  I  got.  For  instance, 
it  may  have  been  because  he  had  to  make  his  statements 
brief  he  said  that  the  th>Toid  produces  this  or  the  pituitary 
produces  that.  But  we  must  take  into  consideration  that  as 
soon  as  one  of  these  glands  is  activated  for  any  reason  the 
opposing  or  antagonistic  set  of  glands  become  active.  So 
that  whatever  picture  we  get  as  a  result  must  be  attributed  to 
10 
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the  resultant  forces  rather  than  of  any  one  gland.  At  the 
same  time  unquestionably  certain  glands  do  dominate  the 
picture,  even  though  they  may  be  modified  in  their  activity 
by  the  other  glands  and  we  get  the  conditions  of  the  eye  which 
are  resultant  therefrom.  I  have  also  taken  up  that  question 
of  glaucoma  myself  and  made  suggestions  in  regard  to  it. 
I  think  undoubtedly  in  neuropathic  individuals  the  endo- 
crines  are  playing  a  part,  and  the  lack  of  suprarenal  sub- 
stances is  at  least  in  great  part  responsible.  The  suprarenals 
are  called  on  to  perform  the  same  thing  that  they  have  done 
many  a  time  and  they  run  out  of  their  active  substance. 
The  result  is  that  the  antagonizing  forces  take  charge,  and 
instead  of  the  sympathetico-tonic  picture  we  get  a  vagotonic 
picture.  Dr.  Holt  suggests  that  tobacco  may  be  a  source  of  a 
great  deal  of  difficulty.  I  have  given  it  considerable  thought, 
and  have  been  prescribing  to  certain  persons  that  they  smoke, 
and  the  idea  is  this :  nicotine  has  been  found  to  be  the  only 
substance  that  depresses  the  sympathetic  nervous  system, 
and  if  that  be  the  case  in  those  persons  who  have  headache 
due  to  the  sympathetico-tonic  secretion  and  intra-ocular  pres- 
sure, tobacco  will  do  them  good.  Now  as  to  your  thyroid, 
it  would  be  easilj^  understood  why  this  boy  might  have  a 
thyroid  which  does  increase  the  growth  of  individuals;  that 
is,  it  increases  metabolism  and  so  matures  the  individual. 
This  boy  may  have  be^n  on  hypersecreting  thyroid  and  by 
interfering  with  the  action  of  the  thjToid  he  may  have  been 
unable  to  get  the  same  measure  of  growth. 

Dr.  Percy  Fridenberg,  New  York:  Dr.  Lamb  is  abso- 
lutely correct.  It  is  the  balance  of  endocrines  which  makes 
the  difference.  As  an  English  novelist  said  years  ago,  there 
are  two  kinds  of  men — the  men  who  turn  white  and  the  men 
who  turn  red  when  they  are  angry.  That  is  the  endocrine 
indication,  if  you  will.  The  basis  of  the  whole  endocrine 
biology  is  Crile's  work,  and  in  his  books,  "Nature  of  Emo- 
tion" and  "Man  an  Adaptive  Mechanism,"  he  tells  us 
scientifically  and  accurately  the  role  of  the  endocrines.  He 
takes  us  through  the  history  of  the  race  and  back  through 
the  development  of  the  higher  animals,  where  there  has  been 
an  adaptation  to  danger  and  preparation  for  defense,  and 
shows  that  every  preparation  of  defense  is  followed  either  by 
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an  attempt  at  escape  under  the  influence  of  fear,  or  the 
attempt  to  fight  under  the  influence  of  rage.  Each  time 
adrenahn  in  preparation  for  fight  is  produced.  Where  it  is 
used  up  too  quickly  or  destroyed  by  disease,  adrenalin  is 
lacking.  Disease  will  do  it,  infection  will  do  it,  focal  infec- 
tions will  do  it,  and  tuberculosis  and  may  other  things. 
Diet  and  change  of  climate  will  alter  it  and  mental  attitude 
will  alter  it,  so  that  instead  of  manufacturing  thyroid 
adrenalin  is  manufactured  when  the  guns  go  off,  and  the 
soldier  who  was  timid  in  his  first  combat  will  become 
courageous. 


AN  UNUSUAL  MANIFESTATION  OF  TUBERCU- 
LOUS KERATITIS. 

G.  ORAM  BING,  M.D., 

Philadelphia. 

The  purpose  of  this  brief  presentment  is  to  describe  what 
has  proved,  in  my  own  experience,  as  well  as  in  that  of  Dr. 
H.  F.  Hansell,  who  kindly  saw  the  case  in  consultation,  an 
exceedingly  rare  and  important  expression  of  corneal  disease; 
to  emphasize  afresh  the  possibility  of  the  existence  of  two 
systemic  infections — syphilis  and  tuberculosis — in  the  in- 
dividual at  one  and  the  same  time;  to  further  note  the  en- 
tire failure  of  specific  treatment  to  ameliorate  the  condition 
in  slightest  measure,  and  to  give  voice  to  the  very  definite 
value  of  tuberculin  as  the  one  important  therapeutic  agent 
which  controlled,  and  apparently  caused,  complete  cicatriza- 
tion of  the  corneal  infiltrate. 

On  March  13,  1919,  Mr.  B,  aged  forty-seven,  an  executive 
in  a  well-known  business  enterprise  in  Philadelphia,  was 
referred  to  me  by  Dr.  H.  M.  Goddard.  The  patient's  weight 
was  135  pounds,  his  only  complaint  being  of  a  slight,  localized 
redness  up  and  out  in  the  left  eye,  accompanied  by  a  sensation 
mildly  suggestive  of  the  presence  of  a  foreign  body.  V.R.E. 
=6/7.5?;  L.E.  =  6/7.5. 
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The  pupillary  reactions  were  quite  normal  in  each  eye,  the 
external  muscle  phenomena  so  nearly  so  as  to  be  negligible; 
the  fundus  examination  was  entirely  without  significance, 
and  the  field  outlines  according  to  rule.  The  refraction  error 
was  a  low  H  and  H.As.  A  careful  initial  examination  re- 
vealed the  presence  of  an  exceedingly  minute,  dumb-bell  area 
of  infiltration  just  within  the  upper  and  outer  corneal  margin, 
the  two  expanded  portions  of  the  lesion  being  scarcely  one 
millimeter  in  diameter,  while  the  connecting  linear  band  was 
approximately  two  millimeters.  There  was  a  faint,  localized 
pericorneal  and  conjunctival  flush,  corresponding  to  the 
keratitic  area.  The  patient's  previous  personal  history  was 
most  satisfactory,  and  that  of  his  family  was  marred  only  by 
his  father's  early  death  at  fifty-thi'ee  years,  due  to  cerebral 
apoplex}^ 

A  clinical  examination  of  tonsils,  teeth,  and  nasal  accessory 
sinuses,  supplemented  by  an  x-ray  survey  by  Dr.  Pancoast 
of  the  two  latter  regions,  gave  only  negative  results.  No 
evidence  of  pulmonary,  cardiac,  or  gastro-intestinal  abnor- 
mality was  found  by  Dr.  A.  A.  Stevens,  of  the  University 
Medical  School.  The  urinary  study  showed  no  noteworthy 
abnormality.  The  general  blood  picture  was  as  follows: 
Hemoglobin,  88  per  cent.;  leukocytes,  4400;  erythrocytes, 
4,900.000.  Differential  count :  polymorphonuclears,  52  per 
cent.;  large  lymphocj'tes,  11  per  cent.;  small  lymphocytes, 
33  per  cent.;  eosinophiles,  2  per  cent.;  mononuclears,  1  per 
cent. ;  transitional,  1  per  cent. 

The  Wassermann  reaction  was  just  under  plus  three. 
Based  upon  the  latter  finding,  weekly  intravenous  salvarsan 
injections  were  given  tlirough  a  period  of  two  months.  In 
addition,  mercurial  inunctions  were  administered,  and  having 
in  mind  the  dictum  of  the  late  lamented  Dr.  Risley,  who 
kindly  treated  the  patient  during  a  portion  of  my  summer 
absence,  an  effort  was  made  to  stimulate  the  glandular  sys- 
tem by  the  administration  of  thyroid  extract.  Locall}^  at- 
ropin,  weak  eserin,  a  lotion,  and  hot  stupes  were  given.  Not- 
withstanding the  medication  noted  there  was  a  gradual, 
steadily  progressive  increase  of  the  infiltration.  The  diam- 
eter of  each  circular  disc  enlarged  until  they  touched,  thus 
involving  all  the  area  which  earlier  separated  the  two  ex- 
panded portions  of  the  bell. 
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The  cornea  did  not  stain  with  fluorescin.  The  upper  disc 
now  exi);ui(l('d  toward  the  Hiiihus  in  a  fan-shaped  area,  the 
corneal  infiltration  being  a  dull  white  and  appearing  to  ex- 
tend forward  into  the  subepithelial  layer,  the  conjunctiva 
being  scarcely  sufficiently  elevated  to  suggest  a  beginning 
phlyctenule.     (Fig.  1.) 

A  new-formed  blood-vessel  was  seen  extending  into  the 
corneal  tissue.  The  subtle,  slow,  definite  onward  progression 
of  the  lesion  briefly  described  was  anxiously  watched  with 
no  evidence  of  control  for  approximately  three  months, 
during  which  time  specific  medication  was  carefully  and 
uninterruptedly  administered.  It  was  then  definitely  as- 
sumed, by  a  process  of  exclusion  as  well  as  by  a  subcutane- 
ous tuberculin  test,  that  the  etiologic  factor  must  be  tuber- 
culous in  character,  and  tuberculin  was  begun  at  the  zenith 
of  the  pathologic  process.  Mulford's  O.T.  was  administered 
continuously  every  third  or  fourth  day  for  about  seven 
months.  The  improvement  began  within  two  weeks  of  the 
change  of  treatment,  and  was  consistently  maintained  until 
complete  and  definite  cicatrization  had  been  obtained,  after 
which  a  trip  of  a  month  to  Florida  was  taken. 

The  improvement  in  the  local  process  was  associated  with 
a  marked  and  corresponding  betterment  in  appetite,  sleep, 
24  pounds  in  weight,  color,  and  in  general  physical  buoyancy. 

It  is  of  interest  to  note  that  at  the  inception  of  the  process 
the  vision  in  each  eye  was  6/7.5;  that  the  vision  in  the 
affected  eye  fell  to  6/15  at  the  period  of  the  most  intense 
infiltration,  and  that  the  period  of  ultimate  cicatrization 
found  the  vision  in  the  affected  eye  only  very  slightly  below 
that  reported  at  the  initial  visit,  and  capable  of  improvement 
to  6/5(?)  with  +1.12  sph.O  +  .50  cyl.  ax.  180°;  that  of  the 
right  eye  with  +.87  sph.  being  6/5. 

In  the  scholarly  contribution  upon  "Tuberculin  in  Dis- 
eases of  the  Eye,"  presented  by  Dr.  John  E.  Weeks  before 
this  Society  at  its  meeting  in  1918,  it  will  be  recalled  that  the 
association  of  syphilis  and  tuberculosis  in  the  same  indi- 
vidual was  emphasized,  and  the  opinion  expressed  that  the 
one  process  may  easily  modify  the  other  and  that,  in  the 
presence  of  the  dual  dyscrasise,  treatment  to  combat  both 
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conditions  should  be  instituted  at  the  same  time.  The  find- 
ing of  a  definite  Wassermann  reaction  resulted  in  the  assump- 
tion, by  the  present  writer,  that  he  was  dealing  with  an  un- 
usual manifestation  of  specific  disease,  and  hence  only  one 
type  of  treatment  was  instituted  at  a  time. 

Dr.  Hiram  Woods,  in  discussing  Dr.  Weeks'  paper,  quoted 
Dr.  Theobald  Smith  as  believing  that,  as  long  as  there  exists 
evidence  of  acute  inflammatory  disturbance,  you  are  more 
apt  to  do  harm  than  good  by  tuberculin,  and  that  the  place 
for  tuberculin  is  in  residual  tuberculosis  in  the  cases  that 
persist. 

So  accurate  a  clinical  observer  and  authority  upon  ocular 
pathology  as  Dr.  Verhoeff  voiced  a  conviction  that  was  defi- 
nitely nihilistic  as  to  the  value  of  tuberculin  in  ocular  disease. 

The  brief  case-report  submitted  is  justified,  I  trust,  by 
reason  of  the  fact  that  three  clinicians  of  large  experience 
had  never  before  seen  the  exact  lesion  which  seems  to  em- 
phasize the  conclusion — 

1.  That  tuberculosis  as  an  etiologic  factor  should  always 
be  kept  in  mind  in  the  study  of  any  bizarre  lesion  of  the 
cornea. 

2.  That  two  types  of  systemic  infection  may  be  present, 
either  one  of  which  may  be  the  cause  of  the  local  lesion  to 
the  exclusion  of  the  other. 

3.  That  an  almost  pure  corneal  lesion  of  tuberculous 
origin  may  exist  without  evidence  of  involvement  of  the 
region  at  the  angle  of  the  anterior  chamber,  and  with  prac- 
tically no  involvement  of  the  sclera. 

4.  That  if  the  response  to  syphilitic  and  tuberculous  tests 
are  both  positive,  appropriate  medication  of  both  types  at 
the  same  time  is  justified  in  the  interests  of  the  patient,  even 
if  the  exact  etiology  is  unproved. 

5.  Finally,  that  the  evident  value  of  tuberculin  in  sub- 
acute corneal  disease  is  again  emphasized. 


ARGYROL. 


W.  B.  LANCASTER,  M.D., 

Boston. 


Argyrol  was  introduced  in  1902.  It  is  said  to  be  produced 
by  extracting  gliadin  from  wheat  and  treating  it  under 
pressure  in  an  autoclave,  obtaining  thereby  a  white,  granular 
precipitate,  which  is  said  to  be  of  the  nature  of  a  viteUin. 
When  this  is  combined  with  silver,  the  resulting  product  is  a 
dark-brown  powder  containing  30  per  cent,  of  metal. ^  Ac- 
cording to  other  accounts,  the  so-called  vitelhn  is  obtained 
from  serum  albumen  by  hydrolysis.^  According  to  Marshall 
and  Neave,^  argyrol  contains  20  per  cent,  of  silver,  not  30 
per  cent.  (For  an  exposition  of  the  chemistry  in  simple 
terms  see  ''Chemistry  of  Organic  Silver  Compound," 
Puckner,  Jour.  Amer.  Med.  Asso.) 

As  is  usual  with  a  new  drug,  exaggerated  claims  were  made 
for  the  virtues  of  argyrol.  About  1906  several  reports  ap- 
peared which  seemed  to  settle  the  question  of  its  ger- 
micidal powers  in  the  negative.  In  a  paper  presented  by 
invitation  before  this  Society,  Dr.  G.  S.  Derby  reported  the 
results  of  some  laboratory  tests.  He  stated  that  argyrol 
was  practically  inert,  its  chief  virtue  being  that  it  was  harm- 
less. Staphylococcus  aureus  in  serum  would  grow  after 
three  hours  in  50  per  cent,  argyrol.  \'erhoeff^  had  reached 
similar  conclusions.  The  committee  of  the  British  Medical 
Association,  appointed  to  study  the  group  of  silver  salts 
which  had  become  so  numerous,  made  a  report  in  which  they 
said:  ''Argyrol  has  practically  no  bactericidal  action  what- 
ever. It  seems  irnpossible  to  attribute  the  good  effects  which 
many  clinicians  have  obtained  with  it  to  its  bactericidal 
action." 
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In  1910  Post  and  NicolP  published  the  results  of  a  study 
of  argyrol.  They  compared  it  with  nitrate  of  silver,  and 
showed  that  1  per  cent,  nitrate  of  silver  was  far  more  effective 
and  powerful  as  an  antiseptic  or  germicide  than  a  much 
more  costly  solution  of  argyrol.  They  also  pointed  out  that 
bichlorid  of  mercury  was  absolutely  ineffective  for  quick 
action;  for  example,  on  hands,  instruments,  or  field  of  opera- 
tion. Argyrol,  50  per  cent.,  showed  in  ten  minutes  marked 
diminution  in  the  number  of  colonies,  and  in  thirty  minutes 
no  growth.  Bichlorid  of  mercury  1:500  showed  the  same, 
viz.,  marked  reduction  after  ten  minutes,  no  growth  after 
thirty  minutes.  Bichlorid  of  mercury  1 :2000  was  less  effec- 
tive than  argyrol  10  per  cent.  Nitrate  of  silver  1:1000  gave 
no  growth  after  one  minute.  The  same  was  true  of  alcohol, 
50  to  70  per  cent.,  and  of  Lugol's  solution  of  iodin  in  iodid 
of  potassium  1:400.  They  rate  argyrol  as  far  less  powerful 
than  nitrate  of  silver;  but  do  not  condemn  it  as  inert,  since 
they  show  50  per  cent,  argyrol  to  be  comparable  with  1 :500 
bichlorid  of  mercury,  and  10  per  cent.  argjTol  with  1:2000 
bichlorid  of  mercury.  Still  the  impression  conveyed  by  their 
paper  is  not  favorable  to  argyrol. 

In  addition  to  these  adverse  laboratory  reports,  there  were 
some  adverse  clinical  reports,  although  they  were  in  the  de- 
cided minority.  For  exam.ple,  J.  M.  Fortescue-Brickdale^ 
says  that  he  thinks  a  critical  study  of  the  clinical  reports  on 
argyrol  would  lead  to  conclusions  similar  to  those  he  reached 
after  investigating  40  clinical  reports  on  collargol — evidence 
not  of  its  value,  but  of  its  worthlessness.  Some  of  the 
members  of  this  Society,  in  discussing  the  papers  of  Drs. 
Standish  and  Bruns  in  190(3,  were  inclined  to  question  the 
virtues  of  argyrol  from  a  clinical  standpoint. 

On  the  other  hand,  if  I  attempted  to  review  the  clinical 
reports  in  favor  of  argyrol,  the  mass  of  material  would  be 
excessive  and  the  report  tedious.  Instead  of  doing  this,  let 
me  try  to  state  the  prevalent  opinion  held  to-day  as  to  the 
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merits  of  argyrol,  baling  my  statement  on  a  fairly  repre- 
sentative canvass  of  recent  text-books  and  of  well-informed 
individuals.  The  typical  answer  to  the  question,  ''What 
do  you  think  of  argyrol?"  would  be,  "I  believe  that  argyrol 
is  useful;  clinical  experience  convinces  me  of  this.  I  use 
it  a  good  deal;  but  I  know,  of  course,  that  it  is  almost  if 
not  quite  devoid  of  germicidal  power,  and  in  a  tight  place  I 
should  prefer  nitrate  of  silver." 

In  connection  with  my  study  of  mercurochrome-220  I 
came  across  some  reports  of  tests  of  argyrol  which  arrested 
my  attention.  I  will  quote  two.  Dakin  and  Dunham  men- 
tion argyrol  5  per  cent,  as  killing  staphylococcus  aureus  in 
twenty-four  hours,  the  same  as  bichlorid  of  mercury  1:3000, 
better  than  nitrate  of  silver  1:300,  and  better  than  phenol, 
1:150.  Hugh  Young  and  his  collaborators  report  argyrol 
10  per  cent,  showing  no  growth  after  five  hours,  using 
bacillus  coli  and  staphylococcus  aureus.  Argyrol  1:1000 
failed  to  kill.  One  per  cent,  protargol  failed  after  one  hour 
to  kill  staphylococcus  aureus.  These  very  competent 
authors  found  argyrol  to  possess  distinct  germicidal  power. 
To  satisfy  myself  I  made  a  few  tests,  and  was  surprised 
to  find  that  even  as  weak  a  solution  as  10  per  cent,  argyrol 
acting  on  the  staphylococcus  aureus  in  serum  resulted  in 
no  growth  in  cultures  taken  after  one  minute,  or  even  less 
in  some  instances. 

The  matter  seemed  worth  further  investigation,  so  the 
tests  were  repeated  several  times  and  the  technic  refined. 
The  following  results  were  found:  Tests  with  20  per  cent, 
argyrol,  even  in  serum,  where  results  are  less  favorable  than 
in  water  or  normal  salt  solution,  gave  no  growth  as  quickly 
as  one  minute  after  adding  the  argyrol  to  the  suspension  of 
staphylococcus  aureus,  provided  the  loopful  of  the  mixture 
to  be  tested  was. transferred  directly  to  the  agar  tube.  It 
was  soon  apparent  that  the  appreciable  quantity  of  argyrol 
transferred  to  the  surface  of  the  agar  in  making  the  culture 
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in  this  manner  was  inhibiting  the  growth,  and  that  the 
negative  cultures  did  not  mean  that  the  microorganisms 
were  dead.  But  even  so,  the  experiment  showed  that  argy- 
rol had  strong  antiseptic  or  bacteriostatic  action,  even  if 
not  germicidal. 

This  calls  to  mind  the  history  of  bichlorid  of  mercury,  put 
forward  by  Koch  as  killing  microorganisms  in  strengths  as 
weak  as  1 :10,000  or  even  100,000.  Later  it  was  shown  that 
the  bichlorid  had  not  killed  the  bacteria,  but  had  only  pre- 
vented their  growth.  If  an  antidote  like  ammonium  sulphid 
were  added  in  sufficient  quantity  to  combine  with  all  the 
bichlorid  of  mercury  as  soon  as  the  allotted  time  of  action 
had  expired,  growth  would  take  place.  Miss  Chick  found 
that  1:500  bichlorid  of  mercury  could  act  on  staphylococcus 
aureus  fifteen  minutes,  and  then,  if  an  excess  of  ammonium 
sulphid  or  other  similar  reagent  were  added,  the  micro- 
organisms would  grow,  showing  that  the  bichlorid  had  not 
killed  them,  although  it  had  entered  into  such  a  combina- 
tion with  them  that  growth  was  impossible  until  the  bi- 
chlorid was  removed. 

Accordingly  it  was  necessary  to  eliminate  this  source  of 
error  before  attempting  to  say  whether  argyrol  could  be 
depended  on  not  only  to  inhibit,  but  actually  to  kill,  the 
microorganisms.  If  we  were  dealing  with  nitrate  of  silver, 
a  solution  of  common  salt  would  serve  as  the  proper  anti- 
dote, since  the  nitrate  of  silver  would  be  precipitated  as  an 
insoluble  chlorid.  Argyrol  is  one  of  the  complex  organic 
salts  of  silver  in  which  the  silver  atom  is  not  dissociated  in 
solution  as  a  silver  ion,  but  remains  so  firmly  attached  to 
other  atoms  that  sodium  chlorid  will  not  produce  a  precipi- 
tate, nor  will  the  silver  combine  with  albumen,  as  in  solu- 
tions of  silver  nitrate.  For  this  reason  argyrol  and  similar 
silver  preparations  should  not  be  compared  as  to  their 
action  with  nitrate  of  silver,  but  rather  contrasted  with  the 
nitrate  salt.    The  field  of  action  and  special  virtues  of  the 
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two  are  different  and  fairly  distinct.  The  nitrate  is  caustic 
(due  to  the  NO3  ion);  it  acts  very  quickly,  but  also  loses 
its  effect  at  once  in  the  presence  of  an  excess  either  of  a 
soluble  chlorid  like  common  salt,  or  of  albumen.  Argyrol 
is  not  only  not  caustic,  it  is  not  even  irritating;  it  is  not 
rendered  inert  by  serum  nor  by  sodium  chlorid.  Naturally, 
two  substances  differing  so  widely  in  their  properties  may 
be  expected  to  need  different  concentration  of  their  solu- 
tions. The  fact  that  1  per  cent,  nitrate  of  silver  is  a  more 
powerful  germicide  in  water  than  argyrol  in  any  strength, 
even  50  per  cent.,  is  no  reason  why  argyrol  may  not  be  far 
superior  to  nitrate  of  silver  for  certain  other  purposes;  and 
this  is  indeed  quite  true. 

Not  knowing  any  reagent  which  would  render  argyrol 
inert,  the  only  other  way  to  eliminate  it  was  to  dilute  it 
so  much  as  to  render  its  antiseptic  action  probably  negligi- 
ble. The  method  finally  adopted  was  this:  Solutions  of 
argyrol  of  double  the  strength  to  be  tested  were  prepared; 
also  a  suspension  of  staphylococcus  aureus  in  hydrocele 
fluid.  These  were  kept  at  37.5°  C.*;  one  c.c.  of  argyrol  and 
one  c.c.  of  hydrocele  fluid  containing  staphylococcus  aureus 
were  mixed,  and  the  mixture  kept  at  37.5°  C.  At  suitable 
intervals  a  loopful  was  taken  from  the  mixture  and  trans- 
ferred to  a  sterile  tube  containing  five  c.c.  of  sterile  salt 
solution,  and  thoroughly  mixed.  This  was  to  dilute  the 
argyrol  so  that  its  further  action  on  the  microorganisms 
would  be  negligible.  A  loopful  from  this  diluted  sample  was 
transferred  to  the  surface  of  an  agar  slant  and  incubated. 
Tests  were  made  with  several  different  samples  of  hydrocele 
fluid  and  three  different  lots  of  argyrol.  The  argyrol  was 
purchased  in  original  bottles,  and  some  of  the  solutions  were 
prepared  by  mj'^self.  Several  different  strains  of  staphylo- 
coccus aureus  were  used. 

*  The  temperature  is  an  important  factor  in  bacteriologic  as  it  is  in  chemical 
reactions. 
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The  results  varied  within  rather  wide  limits,  which,  I 
take  it,  is  not  unusual  in  experiments  of  this  kind.  Controls 
were  made  from  time  to  time,  both  to  show  the  presence 
and  approximate  number  of  organisms  in  the  suspension, 
and  to  show  the  absence  of  organisms  in  the  solutions  used 
for  sterile  salt  solution. 

It  was  not  my  purpose  to  make  any  exhaustive  bacterio- 
logic  study  of  the  germicidal  properties  of  agyrol, — a  study 
which  should  be  left  to  bacteriologists, — but  only  to  make 
a  few  tests  to  confirm  either  the  negative  results  of  Verhoeff, 
Derby,  and  Marshall  and  Neave,  or  the  positive  results  of 
Dakin  and  Dunham,  Post  and  Nicoll,  Young  and  his  col- 
laborators. 

My  findings  convince  me  that  the  article  sold  at  present 
under  the  trade  name  of  ''Argyrol"  is  a  powerful  antiseptic, 
as  tested  on  staphylococcus  aureus  in  serum,  or  in  salt  solu- 
tion water;  it  is  effective  in  strength  as  weak  as  1  per  cent, 
or  even  less.  It  also  has  bactericidal  power,  especially  in 
strengths  of  20  per  cent,  or  over — the  strengths  most  gener- 
ally recommended.  It  is  not  a  rapid  bactericide.  It  must 
be  remembered  that  comparatively  few  drugs  exist  which 
are  bactericidal  in  strengths  that  are  not  too  irritating  to 
be  used  freely  in  the  conjunctival  sac.  Alcohol,  if  not  over 
70  per  cent,  nor  less  than  50  per  cent,  strength,  is  far  more 
rapid  and  sure;  but,  of  course,  cannot  be  used  freely  in  the 
conjunctival  sac.  Phenol  in  two  to  five  per  cent,  is  far  too 
irritating  and  caustic  to  be  used  in  the  eye,  except  in  a  small 
way  with  an  applicator.  lodin  in  iodid  of  potassium  is 
effective.  Bichlorid  of  mercury  is  very  effective  as  an  anti- 
septic, and  enters  into  such  combination  with  bacteria  that 
simple  washing  does  not  easily  separate  it,  so  that  bacteria 
exposed  to  its  action  are  rendered  practically  harmless,  al- 
though suitable  treatment  will  demonstrate  that  they  are 
alive  and  capable  of  active  growth. 

The  following  table  shows  some  of  the  results  obtained : 
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TABLE  SHOWING  RESULTS  OF  STAPHYLOCOCCUS  AUREUS  IN 
SERUM  ACTED  ON  BY  ARGYROL  1  PER  CENT.  TO  20  PER 
CENT.,  FOR  PERIODS  RANGING  FROM  ONE  MINUTE  TO 
TWENTY  HOURS. 


Per  Cent. 

Minutes 

Hours 

1 

4 

+ 

2 

0 
1 

7 

3 

2 

+ 
+ 

4 

2o 
0 

1 
10 

+ 

5 

25 

1 

+ 

6 

1 

4 
4 

+ 
+ 

8 

4 

4 
0 

0 

10 

+ 

1 

50 
40 

0 

+ 
+ 

12 

+ 

1.-. 

1 

i2 

4 
IG 

+ 

+ 

6 

20 

0 

+ 
+ 

0 

+ 

25 

30 

's 

29 

+ 

40 

0 

0 

0 
0 

45 
0 

50 

0 
0 

0 

60 

0 
0 

0 
0 

75 

90 

2 

20 

20 
20 
20 
20 
20 
20 

.... 

20 

20 

0 

0 

0 

10 
10 
10 
10 
10 
10 

0 

0 

5 
5 

1 

'   0 

6 

Numbers  =  Number  of  colonies  after  twenty-four  hours'  incubation. 
+  =  Growth:  number  of  colonies  not  recorded. 

0  =  No  growth. 

Controls  showed  about  50  colonies. 

There  is  to-day  very  wide-spread  belief  in  the  clinical 
evidence  of  the  value  of  argyrol  in  conditions  where  a  drug 
with  germicidal  or  antiseptic  properties  would  seem  indi- 
cated. The  belief  is  almost  as  wide-spread  that  the  labora- 
tory evidence  positively  and  definitely  proves  that  argyrol 
has  no  germicidal  power.  Any  apparent  conflict  between 
laboratory  and  clinical  evidence  is  certain  to  be  explained 
away  sooner  or  later. 

Some  of  the  attempts  to  harmonize  the  apparent  conflict 
of  evidence  have  been  successful:  (a)  Duane^:  Argyrol 
penetrates  all  the  recesses  of  the  conjunctival  sac,  lodges 
in  them  a  long  time  (so  as  to  produce  a  continuous  action), 
and  as  it  gradually  exudes,  drives  before  it  the  secretion 
with  its  contained  bacteria.    Argyrol  forms  coagula  with  the 


158  Lancaster:  Argyrol. 

secretions,  thus  facilitating  their  removal  by  irrigation. 
(b)  Derby*:  Argyrol  is  remarkably  free  from  irritating 
properties,  hence  does  less  harm  than  other  drugs  of  its  class. 
Though  inert,  it  is  sterile  and  soothing.  (c)  Standish^ 
says:  "My  conclusions  are  that  the  modern  silver  prepara- 
tions (he  experimented  chiefly  with  argyrol)  are  efficient 
in  the  control  of  gonorrheal  infection  of  the  conjunctiva 
and  that  they  have  greater  bactericidal  properties  in  this  disease 
(italics  mine)  than  the  laboratory  experiments  upon  other 
microorganisms  would  lead  us  to  expect."  (d)  Says  de 
Schweinitz :^°  "Some  remedies  may  seem  to  render  the  tis- 
sues less  favorable  for  the  growth  of  the  microorganisms,  aside 
from  their  germicidal  value.  Argyrol  belongs  to  this  class." 
This  conflict  between  laboratory  and  clinical  evidence 
cannot  continue,  since  both  are  trustworthy;  and  here,  if 
not  everj'ivhere,  "all  discord  is  harmony  not  understood." 

BIBLIOGRAPHY. 

1.  U.  S.  Dispensatory,  Twentieth  Edition,  p.  1610. 

2.  Puckner:  Jour.  Amer.  Med.  Asso. 

3.  Marshall  and  Xeave:  Brit.  Med.  Jour.,  Aug.,  1906. 

4.  Verhoeff:  Jour.  Amer.  Med.  Asso.,  Jan.,  1906. 

5.  Post  and  Xicoll:  Jour.  Amer.  Med.  Asso.,  Iv. 

6.  Fortescue-Brickdale:  Brit.  Med.  Jour.,  Sept.,  1906. 

7.  Duane:  Fuchs'  Text  Book  of  Ophthalmology,  §  128, 

8.  Derby:  Trans.  Amer.  Ophth.  Soc,  1906. 

9.  Standish:  Trans.  Amer.  Ophth.  Soc,  1906. 
10.  de  Schweinitz:   Text  Book  of  Ophthalmology. 

DISCUSSION. 

Dr.  H.  D.  Bruxs,  New  Orleans,  La.:  I  cannot  resist  the 
temptation  to  say  a  word  on  this  subject.  Those  who  were 
in  the  Society  a  good  many  years  ago  must  realize  how  grati- 
fying the  paper  is  to  me.  I  still  hold  to  what  I  have  believed 
for  years  about  argjTol — that,  clinically,  it  is  a  useful  anti- 
septic. There  is  one  observation  that  seems  to  add  greatly, 
from  the  clinical  side,  to  the  evidence  that  the  reader  of  the 
paper  has  just  produced.  For  many  years — fifteen  or  twenty 
— I  have  not  put  a  Buller  shield  or  protective  dressing  on 
the  unaffected  eye  in  gonorrheal  ophthalmia.     All  we  do 
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is  to  drop  the  argyrol  solution — which  we  never  use  stronger 
than  10  to  15  per  cent.— half  as  often  into  the  sound  eye  as 
we  do  into  the  affected  eye.  I  have  never  had  an  infection  of 
the  second  eye  since  I  have  pursued  this  plan,  except  once, 
and  as  an  illustration  of  the  exception  proving  the  rule  it 
seemed  to  me  most  beautiful.  I  had  a  young  boy  about  six- 
teen with  a  gonorrheal  ophthalmia  of  great  severity  in  one 
eye,  and  an  empty  socket  on  the  other  side.  The  house  sur- 
geon caring  for  the  case  never  dreamed  that  an  empty  socket 
could  become  infected.  He  continued  to  treat  the  first  eye, 
but  never  dropped  the  argyrol  into  the  empty  socket,  it  be- 
came infected,  and  is  the  only  case  of  infection  of  the  second 
eye  that  I  have  ever  had  following  this  method. 

Dr.  J.  W.  Charles,  St.  Louis,  Mo.:  Some  years  ago,  in 
the  old  American  Journal  of  Ophthalmology ,  Marsh  Pitzman, 
surgeon,  demonstrated  that  the  germicidal  effect  of  the 
organic  salts  of  silver  depended  upon  the  presence  of  free 
silver  in  the  solution.  I  should  like  to  hear  from  Dr.  Lan- 
caster his  observation  regarding  this  point. 

Argyrol  should  not  be  prescribed  for  indefinite  home  use 
because  of  the  possibility  of  argjTOsis.  I  remember  one  law 
student,  prescribed  for  by  a  medical  student,  who  had  badly 
stained  conjunctivae  from  its  prolonged  use. 

Dr.  J.  E.  Weeks,  New  York:  In  1886  and  1887  I  took  up 
the  study  of  the  remedies  that  were  then  used  in  treating 
diseases  of  the  eyes  bacteriologically,  and  the  results  were 
published  in  Sajous'  Annual  of  1886-87.  I  have  forgotten 
which.  Of  course,  argyrol  was  not  then  known.  I  want  to 
mention  this  to  bring  out  a  few  points.  One  is  the  inhibition 
of  growth  of  microorganisms  subjected  to  the  antiseptics. 
If  we  inhibit  the  growth  of  the  microorganism  for  twenty- 
four  to  thirty-six  or  seventy-two  hours  by  an  agent,  the 
agent  may  be  a  really  efficient  remedy  against  the  disease. 
With  bichlorid  of  mercury  I  tested  a  number  of  strengths  of 
the  solution  and  tested  them,  as  Dr.  Lancaster  has  men- 
tioned, by  taking  a  loop  and  dipping  it  into  an  emulsion  of 
the  germs  and  subjecting  these  germs  to  the  action  of  the 
solution,  then  transferring  the  loop  to  a  tube  of  nutrient  agar. 
The  results  I  obtained  then  with  some  56  different  remedies 
have  been  confirmed  by  other  observers.     With  this  excep- 
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tion,  I  gave  my  results  after  the  observation  of  the  inocula- 
tion of  food  media  after  forty-eight  hours.  That  was  not 
long  enough  to  determine  whether  the  microorganism  was 
destroyed  or  its  growth  inhibited  only;  and  subsequent 
observers  have  shown  that  after  a  long  period  of  time  the 
microorganism  under  some  conditions,  or  rather  in  some 
cases,  produced  a  growth.  They  were  not  killed,  but  the 
growth  was  inhibited  by  the  presence  of  the  remedy,  this  not 
ha\'ing  been  neutralized  or  removed  by  the  inoculation  of  the 
food  media.  The  action  of  alcohol  has  been  referred  to. 
Alcohol  combined  with  water,  in  not  too  weak  solution, 
attacks  microorganisms  much  more  readily  than  if  the  water 
is  eliminated.  Consequently  we  find,  in  testing  the  majority 
of  microorganisms,  that  absolute  alcohol  is  not  so  good  an 
antiseptic  as  alcohol  of  50  or  70  per  cent.  Alcohol  applied 
to  dry  instruments  in  the  attempt  to  sterilize  is  not  so  effi- 
cient as  alcohol  applied  to  moist  instruments. 

Dr.  Walter  R.  Parker,  Detroit,  Michigan:  I  thought  it 
might  be  of  interest  to  know  how  the  manufacturers  make 
their  tests  for  the  germicidal  power  of  the  various  silver 
preparations.  With  this  in  view  I  consulted  the  laboratory 
authorities  of  Parke  Davis  &  Co.,  and  Dr.  Houghten  kindly 
gave  me  the  following  information :  The  tests  are  carried  out 
in  conformity  with  the  Hygienic  Laboratory  ^Method.  The 
germicidal  power  of  pure  carbolic  acid  is  the  standard  of 
comparison,  and  the  relative  germicidal  power  of  various 
preparations  in  10  per  cent,  solution  is  spoken  of  as  the 
phenol  coefficient.  That  is,  if  a  10  per  cent,  solution  of  the 
preparation  being  tested  has  the  same  germicidal  power  as 
pure  carbolic  acid  it  has  a  phenol  coefficient  of  L  If  it  were 
twice  as  strong,  the  coefficient  would  be  2,  etc.  The  phenol 
coefficient  of  arg^Tol  is  about  1 .  The  tests  vary  somewhat  in 
the  same  preparation  of  silver.  Also  the  germicidal  power 
of  the  various  preparations  of  silver  does  not  increase  with 
the  amount  of  silver  present.    This  is  not  well  understood. 

Dr.  W.  H.  Wilder,  Chicago:  We  all  know  that  argjTol, 
protargol,  or  silvol  have  become  very  widely  used — so  much 
so  that  the  general  practitioners  prescribe  them.  I  think 
it  is  well  enough  to  bear  in  mind  that  we  will  see  gradually 
increasing  numbers  of  argyrosis.     It  is  a  fact  when  you  make 
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an  application  to  a  swollen  conjunctiva,  that  it  is  much  more 
effective  if  it  is  made  with  an  applicator  than  if  a  drop  is 
merely  instilled  into  the  conjunctival  sac,  for  this  reason: 
whenever  you  have  an  inflammation  of  the  conjunctiva,  this 
membrane  is  thrown  into  innumerable,  almost  microscopic 
folds,  and  the  drop  will  not  get  into  the  depth  of  the  culdesac, 
and  the  remedy  is  much  more  effective  if  rather  vigorously 
applied  with  an  applicator.  As  teachers,  I  think  we  should 
take  a  stand  against  the  indiscriminate  use  of  argyrol  for 
drops.  It  seems  such  a  safe  procedure  that  it  is  being  al- 
together too  widely  used.  It  has  been  my  custom  for  some 
years  to  teach  my  students  never  to  prescribe  any  silver  salt 
for  the  patient  to  use  at  home. 

Dr.  Walter  B.  Lancaster,  Boston:  In  answering  Dr. 
Charles's  question,  I  refer  again  to  the  paper  by  Professor 
Puckner,  which  takes  up  the  question  of  the  chemistry  of  the 
silver  salts.  The  important  thing  is  the  behavior  of  the  salts 
in  solution  in  water.  The  organic  salts  of  silver  do  not 
ionize;  the  silver  is  not  present  in  the  form  of  free  silver  ions. 
That  explains  why  compounds  are  not  effective  in  proportion 
to  their  silver  content,  as  is  so  often  the  case  with  inorganic 
metallic  salts.  Each  particular  organic  compound  of  silver 
has  its  own  peculiar  properties  or  virtues,  just  as  different 
organic  compounds  of  sodium  differ  widely  among  them- 
selves, for  the  simple  reason  that  not  all  the  virtues  or 
properties  are  due  to  the  metal — much  may  depend  on  the 
other  constituents  of  the  molecule. 

With  regard  to  the  method  of  application,  I  think  that  Dr. 
Duane's  method  is  the  best.  One  of  the  advantages  of  argy- 
rol is  that  you  do  not  have  to  evert  the  lid  and  paint  it.  I 
think  that  is  a  decided  advantage.  In  treating  gonorrheal 
ophthalmia,  many  eyes  have  been  injured  by  everting  the 
lid  and  accidentally  scratching.  Duane's  method  seems  the 
best  way  to  apply  it:  namely,  first,  dropping  in  a  few  drops 
of  argyrol,  waiting  a  few  moments  for  it  to  penetrate  recesses 
and  to  combine  with  mucus  and  serum;  then,  second,  wash- 
ing out  the  conjunctival  sac  with  a  bland  solution,  thus  re- 
moving en  masse  a  large  amount  of  bacteria  and  what  they 
feed  on;    then,  third,  dropping  in  argyrol  and  leaving  it  in. 

It  seems  unwise  to  limit  ourselves  not  to  prescribe  argyrol 
11 
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for  the  patient  to  use  as  Dr.  Wilder  advises.  A  few  words  of 
caution  to  the  effect  that  it  is  likely  to  leave  a  permanent  dis- 
coloration, if  used  too  long,  will  scare  them  quite  enough. 


THERMOPHORE. 
Dr.  W.  E.  Shahan  exhibited  one  of  the  latest  model 
thermophores  for  the  exact  use  of  heat  of  various  degrees  in 
different  conditions  about  the  eye.  One  of  the  chief  improve- 
ments is  the  construction  of  the  heat  conductors.  It  was 
found,  by  thermo-couple  experiments,  that  temperature  indi- 
cated by  the  thermometer  more  exactly  shows  that  of  the 


contact  surfaces  of  the  conductors  if  the  bulb  of  the  thermom- 
eter was  at  least  30  mm.  from  the  contact  surface,  so  that  a 
solid  mass  of  metal,  in  which  heat  may  be  stored,  lay  between 
the  thermometer  bulb  and  the  surface  in  contact  with  the 
tissues  being  treated.  This  led  to  a  division  of  the  conductor 
into  two  parts — one  a  fixed  mass  in  which  the  thermometer 
is  permanently  placed,  and  the  other  a  sohd  removable  part 
permitting  of  variously  sized  and  shaped  contact  surfaces. 
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Within  the  instrument  is  a  thermostat  for  automatically 
keeping  the  heat  constant,  and  projecting  from  it  a  set-screw 
for  fixing  the  temperature  at  any  desired  point. 

The  final  result  is  a  sohd  and  dependable  instrument. 


HOLDER  FOR  HALF-CURVED  NEEDLE. 
Dr.  Lee  Hasten  Francis  presented  a  needle-holder,  de- 
signed for  the  purpose  of  carrying  a  one-half  curve  needle. 
The  holder  is  lightly,  though  strongly  built,  has  no  lock, 
and  possesses  the  advantage  of  easy  manipulation  for  con- 
junctival or  thin  sutures. 


OPTICAL  PRESCRIPTION  BLANK. 
Dr.  A.  L.  Macleish  presented  a  form  of  optical  prescription 
blank  in  which,  on  an  engraved  diagram,  all  possible  com- 
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binations  of  sphere,  cylinder,  and  prism  can  be  succinctly 
recorded,  and  axes  and  decentrations  clearly  indicated. 

It  is  recommended  that  this  be  issued  in  duplicate,  one 
copy  being  retained  by  the  patient  for  future  use. 


THE  CAMPPERIMETER— AN  ILLUMINATED  PER- 
IMETER WITH  CAMPIMETER  FEATURES. 

C.  E.  FERREE,  PH.D.,  AND  G.  RAND,  PH.D., 

Bryn  Mawr  College. 
(Bj-  invitation.) 

This  apparatus  was  devised  in  response  to  a  request  from 
a  committee  appointed  by  this  Society  to  work  out  a  better 
standardization  of  the  illumination  of  perimeters  and  test- 
charts.  The  request  was  for  a  feasible  means  of  illuminating 
the  perimeter  arm  with  light  of  a  good  intensity  and  quality, 
so  that  every  point  on  the  arm  in  any  meridian  in  which  it 
might  be  placed  would  receive  equal  intensities  of  light. 
Intensity  and  quality  of  illumination,  however,  are  onlj'^  two 
of  the  factors  which  influence  the  results  of  the  perimetric 
determination.  In  devising  the  instrument  described  in  this 
paper  it  has  been  the  purpose  of  the  \\Titers  to  provide  a 
control  also  of  other  factors  which  are  of  importance  in  the 
work  of  the  office  and  clinic. 

The  variable  factors  which  influence  the  apparent  limits 
of  color  sensitivity  are,  so  far  as  we  have  been  able  to  dis- 
cover, the  wave-length  and  purity  of  the  stimulus,  the  in- 
tensity of  the  stimulus  and  the  visual  angle,  length  of  ex- 
posure of  the  eye.  the  method  of  exposure  (moving  or  sta- 
tionary stimulus),  accuracy  and  steadiness  of  fixation,  the 
intensity  of  the  general  illumination  of  the  retina  and  its 
state  of  adaptation,  breadth  of  pupil,  and  the  brightness  of 
the  preexposure  and  of  the  background  or  surrounding  field. 
The  most  important  of  these,  from  the  standpoint  of  the 
office  or  clinic,  are  perhaps  the  intensity  of  the  stimulus,  the 
brightness  of  the  preexposure  and  surrounding  field,   the 
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intensity  of  the  general  illumination,  and  the  accuracy  and 
steadiness  of  fixation. 

(1)  Intensity  of  Stinndus. — By  a  sufficiently  wide  variation 
in  this  factor  alone  the  fields  of  color  sensitivity  may  be  made 
to  have  almost  any  breadth  within  the  limits  of  the  field  of 
vision  and  to  differ  radically  in  shape.  When  pigment  sur- 
faces of  a  given  coofficient  of  reflection  are  used  as  stimuli, 
.the  illumination  of  the  perimeter  arm  determines  the  in- 
tensity of  the  stimulus  light.  Two  methods  are  proposed  for 
securing  an  even  illumination  of  the  stimulus  at  every  point 
on  the  perimeter  arm 
and  of  reproducing  this 
illumination  from  time 
to  time. 

Method  1. — When  the 
source  of  light  is  inlaid  in 
the  surface  of  the  arm 
or  its  continuation,  the 
illumination  on  this  sur- 
face will  be  equal  for 
approximately  180°  on 
either  side  of  the  source. 
The  value  of  this  illu- 
mination at  every  point 
will  be  equal  to  the  nor- 
mal flux  of  light  from  the  liftninous  surface  divided  by  four 
times  the  square  of  the  radius  of  curvature  of  the  perimeter 
arm.  A  perimeter  embodying  this  principle  of  illumination  is 
being  constructed  in  the  following  way :  A  lamp-house  is  fast- 
ened on  the  continuation  of  a  90°  arm  in  such  a  position  that 
an  opening  in  its  surface  facing  the  observer  lies  in  the  con- 
tinuation of  the  surface  of  the  perimeter  arm.  This  opening 
is  filled  in  with  diffusing  glass  bent  to  take  the  curvature  of 
the  arm,  and  shaded  in  such  a  way  as  to  shield  the  eye  of  the 
physician,  and  the  observer,  without  changing  or  interfering 


Fig.  1. 
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with  the  distribution  of  light  to  the  perimeter  arm.  The  lamp- 
house  rotates  with  the  arm  and  thus  illuminates  it  uniformly 
at  every  point  in  all  meridians. 

The  principle  by  which  an  even  illumination  of  the  perime- 
ter arm  is  secured  by  this  method  may  be  demonstrated  as 
follows:  Let  S,  Fig.  1,  be  the  source  of  light  inlaid  in  the 
surface  of  the  arm;  P,  any  point  in  the  perimeter  arm  that 
is  to  be  illuminated;  x,  the  distance  from  S  to  P;  y,  the 
radius  of  curvature  of  the  arm  or  the  distance  of  the  eye 
from  the  arm;  a,  the  angle  of  emission  of  the  light  from  the 
source,  S;  and  6,  the  angle  of  incidence  of  this  light  at  the 
point  P.  Then  the  intensity  of  the  light  at  P  will  be  inversely 
as  the  square  of  the  distance  of  P  from  S,  or  inversely  as  x^, 

and  directly  as  the  cosine  of  the  angle  of  emission  a,  — ,  and 

the  angle  of  incidence  6,  also  — •    That  is: 

y 

x2  y  y  xV        4y2' 

in  which  I  is  the  intensity  of  light  at  P,  and  I  the  intensity 
at  S.  From  this  equation  is  derived  the  law  of  illumination 
of  the  arm,  the  intensity  of  light  at  any  point  on  the  arm  is 
equal  to  the  normal  flux  of  light  from  the  source,  divided 
by  four  times  the  square  of  the  radius  of  curvature  of  the 
arm. 

The  method  has  the  following  objections:  (1)  The  difficul- 
ties in  construction  are  not  easy  to  overcome.  (2)  Evenness 
of  illumination  requires  an  approximately  perfectly  difTusing 
glass.  This  glass  is  difficult  to  obtain  and  prepare,  and  its 
transmission  is  apt  to  be  low.  Moreover,  the  light  im  ident 
on  the  perimeter  arm  should  approximate  daylight  in  com- 
position. The  selective  absorption  required  to  correct  the 
light  from  the  lamp  to  this  composition  further  reduces  the 
intensity  enormously.  This  double  loss,  first  by  absorption 
and  second  by  the  somewhat  wasteful  type  of  distribution 
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employed,  renders  it  difficult  to  get  an  adequate  intensity 
of  illumination  of  the  perimeter  arm. 

Method  2. — When  the  source  of  light  lies  in  the  perpen- 
dicular to  the  plane  of  the  perimeter  arm  at  its  center  of 
curvature,  it  will  be  equidistant  from  every  point  on  the  arm; 
also  the  angles  of  emission  and  incidence  of  the  beam  of  light 
will  be  equal  for  every  point  on  the  arm.  A  perimeter  has 
been  constructed  embodying  this  principle  of  illumination. 
This  perimeter  is  shown  in  Fig.  2  Two  arcs  of  the  same 
radius  of  curvature  were  constructed  at  right  angles  to  each 
other— one,  a  180°  arc,  the  perimeter  arm;  the  other,  a  90° 
arc,  the  lamp  arm  at  the  end  of  which  is  placed  the  source  of 
light.  In  order  that  the  source  of  light  shall  sustain  a  fixed 
relation  to  the  perimeter  arm  for  all  positions  of  that  arm, 
the  two  arms  are  fastened  together  at  the  center  of  rotation. 
About  the  source  is  a  housing  which  was  designed  in  such  a 
way  as  to  shield  the  eye  of  the  patient  and  the  physician 
without  interfering  with  the  distribution  of  light  to  the 
perimeter  arm.  This  housing  is  made  of  black  japanned  iron 
and  is  painted  a  mat  black  on  the  inside,  in  order  that,  as 
nearly  as  possible,  all  the  light  which  passes  to  the  perimeter 
arm  shall  radiate  directly  from  the  lamp  filament.  Its 
dimensions  are  4}^  by  43^  by  5  inches.  A  rectangular  aper- 
ture 21/8  inches  wide  was  cut  out  of  the  side  of  the  housing 
facing  the  perimeter  arm,  at  the  bottom,  and  for  3  inches 
back  on  the  two  adjacent  sides.  The  relation  of  the  lamp  to 
this, aperture  is  such  that  the  light  radiates  freely  without 
shadows  from  the  filament  to  every  point  on  the  perimeter 
arm.  In  order  that  the  lamp  may  be  removed  when  desired, 
the  bottom  of  the  housing  is  hinged  at  the  back  and  is  held 
in  place  by  a  latch  on  either  side.  To  prevent  overheating 
the  housing  is  well  ventilated  by  specially  designed  light- 
tight  vent ilators^f our  in  the  sloping  roof  of  the  lamp  house 
and  four  on  each  of  the  sides  at  the  bottom. 

Provisions  are  made  in  the  const luct ion  of  the  lamp-house 
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for  filtering  the  light  to  daylight  quality.  A  well-seasoned 
type  C  Mazda  lamp,  operated  by  ammeter  and  rheostat 
control,  is  used  as  the  source  of  light.  The  instrument  is 
designed  to  run  on  any  110-volt  circuit.  In  order  that  the 
lamp-cord  which  connects  the  lamp  with  the  line  shall  be 
well  out  of  the  road  and  shall  not  interfere  with  the  rotation 
of  the  perimeter  arm,  it  passes  up  through  the  hollow  stem 
which  supports  the  perimeter  arm  to  two  copper  brushes 
fastened  to  a  small  hard-rubber  base  2%  by  %  inches  at 
the  top  of  the  stem.  These  brushes  are  in  contact  with  two 
circular,  insulated  metal  strips  on  the  back  of  the  brass  disc  to 
the  face  of  which  is  fastened  the  perimeter  arm.  From  these 
strips  the  circuit  is  continued  to  the  lamp  by  two  insulated 
wires  which  thread  in  and  out  of  the  short  braces  which 
reenforce  the  lamp  arm. 

This  perimeter  is  not  difficult  to  construct  or  to  operate. 
It  provides  for  a  uniform  illumination  of  the  perimeter  arm 
in  all  meridians  with  light  of  a  good  intensity  and  quality; 
and  with  it  a  precision  of  control  is  possible  which  is  com- 
parable with  the  work  of  the  physical  laboratory.  Of  the 
two  instruments  proposed,  it  is  without  doubt  much  the  more 
feasible,  and  it  is  also  very  probably  the  more  correct  in 
actual  practice.    Both  instruments  are  correct  in  theory. 

(2)  The  Brightness  of  the  Preexposure  and  the  Surrounding 
Field. — The  brightness  of  the  surface  to  which  the  eye  is 
preexposed  may  change  the  apparent  limits  in  certain 
meridians  as  much  as  17°  to  20°.  A  preexposure  lighter  than 
the  color  gives  a  dark,  and  one  darker  than  the  color  a  light, 
after-image.  These  after-images  change  profoundly  the 
saturation  of  the  color  sensation,  also  its  hue.  A  background 
or  surrounding  field  lighter  or  darker  than  the  color  produces 
a  similar  effect  on  the  limits,  but  not  so  great.  In  this  case 
the  disturbing  chj'omatic  effect  is  due  to  physiologic  induc- 
tion or  contrast.  The  variable  effect  of  brightness  of  pre- 
exposure and  of  surrounding  field  can  be  eliminated  only  by 
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making  both  a  gray  of  the  same  brightness  as  the  stimulus 
color.  Here  again  a  i)rec'ise  control  of  the  intensity  of  the 
illumination  for  all  points  of  the  perimeter  arm  becomes  im- 
portant. That  is,  the  shade  of  gray  which  is  needed  to  match 
the  color  in  brightness  changes  with  change  of  illumination; 
therefore  the  selection  of  a  gray  which  will  match  the  color 
in  brightness  for  all  points  of  work  presupposes  constancy 
and  uniformity  of  illumination.  A  further  advantage  is 
gained  by  making  the  background  of  the  same  brightness 
as  the  color.  That  is,  when  color  and  background  are  of  the 
same  brightness,  the  stimulus  disappears  completely  when 
the  limit  of  sensitivity  to  that  color  is  reached,  instead  of 
turning  into  a  gray  concerning  the  colorlessness  of  which 
the  patient  is  apt  to  be  in  doubt.  This  gives  the  effect  of 
the  disappearance  type  of  photometer,  and  like  it,  adds 
greatly  to  the  ease  and  certainty  of  making  the  judgment. 
The  control  of  brightness  of  preexposure  and  surrounding 
field  is  provided  for  in  the  perimeter  shown  in  Fig  2  as  fol- 
lows: To  the  stimulus  carriage  is  attached  an  aluminum 
holder.  No.  19  B.  and  S.  gage,  grooved  to  hold  a  card  5  by 
6  inches.  These  cards  are  covered  on  one  side  respectively 
by  grays  of  the  brightness  of  the  four  colors,  red,  yellow, 
green,  and  blue  of  the  Hering  standard  series  of  pigment 
papers,  as  seen  in  the  peripheral  retina.  At  the  center  of 
each  of  these  cards  is  pasted  a  disc  of  the  appropriate  color, 
subtending  a  visual  angle  of  1°.  To  provide  for  the  control 
of  the  preexposure  for  the  stationary  method  of  giving  the 
stimulation,  cards  identical  with  the  background  cards  are 
provided,  covered  also  on  one  side  with  a  gray  of  the  bright- 
ness of  the  color.  The  stimulation  is  given  by  this  method 
as  follows:  The  stimulus  is  placed  at  the  point  to  be  tested 
and  covered  with  the  preexposure  card.  The  observer  is 
told  to  take  his  fixation.  At  a  given  signal  the  stimulus  is 
uncovered  for  one  second  and  recovered.    In  case  the  moving 
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stimulus  method  is  used  the  surrounding  field  serves  also  as 
the  preexposure. 

The  perimeter  arm  and  body  are  painted  gray,  of  a  shade 
which  is  approximately  mid-gray  to  the  blue  and  yellow,  the 
darkest  and  lightest  of  the  stimuli  employed.  In  our  own 
laboratory  the  perimeter  is  used  on  a  table  painted  with  the 
same  gray  and  stands  before  a  gray  screen.  These  latter 
precautions,  however,  are  not  necessary. 

When  the  perimeter  is  supplied  to  the  profession,  provision 
will  be  made  that  the  stimulus  and  preexposure  cards,  a 
seasoned  lamp,  and  all  other  perishable  parts  can  be  pur- 
chased in  the  quantities  desired. 

(3)  The  Accuracy  and  Steadiness  of  Fixation. — All  are 
familiar  with  the  disturbing  effect  of  inaccuracy  and  un- 
steadiness of  fixation.  If  correct  and  reproducible  results 
are  to  be  obtained,  the  eye  must  be  accurately  placed  at  the 
center  of  the  sphere,  in  the  surface  of  which  lies  the  perimeter 
arm,  and  the  line  of  sight  must  not  shift  from  the  fixation- 
point  while  the  color  observation  is  being  made.  As  an  aid 
to  the  correct  placement  of  the  eye  and  a  check  on  its  steadi- 
ness of  fixation,  a  small  circular  mirror  is  used  as  a  fixation 
object,  in  which  the  observer  sees  the  image  of  his  own  eye. 
When  the  eye  is  correctly  placed  with  the  line  of  sight  normal 
to  the  surface  of  the  mirror  at  its  central  point,  the  fact  is 
indicated  to  the  observer  by  the  position  of  the  image  of  his 
pupil  and  iris  as  seen  in  the  mirror.  Not  only  is  this  simple 
device  of  service  in  determining  the  correct  position  of  the 
eye,  but  it  aids  the  observer  greatly  in  holding  a  steady 
fixation. 

However,  while  the  image  in  the  mirror  will  indicate  to 
the  observer  when  the  line  of  sight  is  normal  to  the  surface  of 
the  mirror  at  its  central  point,  there  are  two  important 
features  in  the  correct  adjustment  of  the  eye  over  which  it 
exercises  no  control:  (a)  The  distance  of  the  eye  from  the 
mirror,  and  (b)  the  agreement  of  the  meridians  of  the  field 
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of  vision  as  read  on  the  perimeter  with  the  meridians  of  the 
retina.  In  order  that  it  may  he  known  when  the  eye  is  at 
the  correct  distance  from  the  perimeter  arm,  a  Hght  measur- 
ing rod  33  cm.  in  length  is  provided,  to  one  end  of  which  is 
fastened  at  right  angles  a  small  metal  disc.  In  making  the 
adjustment  for  distance  one  end  of  this  rod  is  placed  against 
the  mirror  at  its  center,  and  the  distance  of  the  observer's 
eye  is  changed  until  the  closed  lid  is  just  in  contact  with  the 
metal  disc.  Perhaps  the  simplest  device  for  insuring  a  con- 
stancy of  relation  of  the  meridians  of  the  retina  to  the  meri- 
dians of  the  field  of  vision,  as  laid  off  by  the  perimeter  arm, 
in  other  words,  for  guarding  against  a  slight  tilting  of  the 
head  to  one  side  or  the  other,  is  a  mouth-bit.  We  have  de- 
signed a  mouth-bit  of  light  wood  to  be  changed  for  each 
observer,  so  shaped  that  it  cannot  be  bitten  too  far  forward 
or  back,  and  thus  the  distance  of  the  eye  from  the  mirror  be 
changed,  or  too  far  to  one  side  or  the  other. 

In  order  quickly  and  conveniently  to  locate  the  patient's 
eye  at  the  center  of  the  perimeter  system,  three  adjustments 
are  provided:  a  rack  and  pinion  to  raise  or  lower  the  head,  a 
second  rack  and  pinion  to  shift  the  head  to  the  right  or  left, 
and  a  coarse  screw  adjustment  to  change  the  distance  of  the 
eye  from  the  perimeter  arm.  In  the  process  of  getting  the 
eye  in  position  the  patient  bites  the  mouth-bit,  the  eye  is 
brought  to  the  level  of  the  mirror  with  the  first  rack  and  pinion, 
its  image  is  centered  in  the  mirror  with  the  second  rack  and 
pinion,  and  its  correct  distance  from  the  mirror  is  obtained  by 
means  of  the  screw  adjustment  and  the  measuring  rod  al- 
ready referred  to.  Once  these  adjustments  are  made  for  an 
eye  they  need  not  be  made  again  during  the  process  of  taking 
the  fields  for  that  eye;  that  is,  the  re-biting  of  the  mouth-bit 
guarantees  that  the  eye  always  returns  to  the  same  position 
for  which  the  original  adjustments  were  made.  These  ad- 
justment devices  were  not  completed  in  time  to  be  shown  in 
Figs.  2  and  3. 
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The  steadiness  of  fixation  is  greatly  influenced  by  the 
method  of  giving  the  stimulation.  One  of  the  serious  ob- 
jections to  a  moving  stimulus  is  the  difficult}'  of  holding  a 
steady  fixation  while  the  object  to  be  observed  is  moving. 
The  alternative  procedure  is  the  use  of  a  stationary  stimulus. 
That  is,  the  stimulus  is  placed  at  the  desired  point  on  the 
perimeter  arm  and  covered  with  the  preexposure  card.  The 
observer  takes  his  fixation,  and  at  a  given  signal  the  stimulus 
is  exposed  and  re-covered.  By  this  method  of  giving  the 
stimulation  more  time  is  consumed,  but  a  much  greater  pre- 
cision of  result  is  possible.  A  compromise  procedure  is 
recommended.  That  is,  the  approximate  location  of  the 
limit  is  determined  with  the  moving  stimulus  and  the  exact 
location  with  the  stationary  stimulus.  By  this  compromise 
but  very  little  more  time  is  required  and  there  is  no  sacrifice 
of  precision. 

In  order  to  provide  for  the  mapping  of  the  normal  blind 
spot  and  for  the  quick  detection  and  mapping  of  central  and 
paracentral  scotomata,  it  has  been  deemed  advisable  to  add 
to  the  perimeter  recommended  a  tangent  screen  subtending 
a  visual  angle  of  60  or  more  degrees.  Provision  is  made  so 
that  this  screen  can  be  quickly  and  conveniently  attached 
to  the  stimulus  carriage  and  moved  into  position.  Cards  of 
white  or  black,  as  may  be  desired,  with  the  field  laid  off  on 
the  tangent  scale,  are  provided  for  mapping  the  area  deficient 
in  the  light  sense,  and  of  grays  of  the  brightness  of  the  colors 
for  mapping  the  color  deficiencies.    This  is  shown  in  Fig.  3. 

With  the  controls  provided  in  the  perimeter  recommended 
a  careful  worker  can  without  difficulty  reproduce  the  limits 
of  sensitivity  within  one  or  two  degrees. 


NEUROPATHIC  KERATITIS  SETTING  IN  LONG 
AFTER  ALCOHOLIC  INJECTIONS  INTO  GAS- 
SERIAN  GANGLION  FOR  RELIEF  OF  TRIGEMI- 
NAL NEURALGIA. 

BURTON  CHANCE,  M.D., 
Philadelphia. 

In  recent  years  surgeons  have  boldlj^  attempted  to  relieve 
neuralgia  of  the  trigeminus  by  the  resection  of  the  nerve 
branches,  by  the  extirpation  of  the  Gasserian  ganglion, 
and  by  the  direct  destruction  of  the  ganglion  through  the 
injection  of  coagulating  fluids,  notably  alcohol,  into  the 
ganglion.  Such  procedures  sometimes  have  led  to  serious 
complications  through  interference  with  the  nutrition  of 
parts  supplied  by  these  nervous  structures.  The  following 
communication,  in  which  are  the  outlines  of  a  case  which 
presented  to  me  unusual  clinical  features,  I  trust  may  not 
be  found  uninteresting  to  those  whose  day's  work  is  more 
varied  than  my  own. 

On  December  24th,  last,  I  was  consulted  by  a  man  of  forty- 
five,  who  stated  that  on  arriving  at  the  railway  station  in 
Cleveland,  Ohio,  on  the  night  of  December  1st,  he  found 
the  sight  of  his  left  eye  to  be  greatly  blurred  and  the  lids 
and  the  globe  most  uncomfortable.  He  believed  that  a 
cinder  had  lodged  on  the  eye,  yet  he  was  not  capable  of 
judging  accurately,  because  in  the  past  two  years  the  eye- 
ball had  been  markedly  anesthetic,  consequent  to  a  series 
of  operations  on  the  trigeminal  nerve,  on  the  left  side,  as 
well  as  upon  the  Gasserian  ganglion.  In  the  succeeding  days 
the  symptoms  continued  without  abatement  and  he  returned 
to  Philadelphia. 

The  patient  declared  that  he  had  never  had  an  injury 
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or  disease  of  either  eye,  but  in  recent  months  he  had  had  in 
mind  the  need  for  presbyopic  correction  glasses.  He  gave 
an  interesting  history  of  the  surgical  treatment  of  trigeminal 
neuralgia  confined  to  the  left  side  from  which  he  had  suffered 
persistently  for  many  years.  He  had  had  several  teeth 
extracted;  repeated  operations  upon  his  nasal  structures, 
the  resection  of  the  supra-orbital  and  infra-orbital  ner^^es; 
all  ineffectually,  but  he  was  finally  reheved  by  alcoholic 
injections  into  the  Gasserian  ganglion,  for.  in  February.  1917. 
alcohol  was  injected  into  the  ganghon  at  the  hands  of  Dr. 
Charles  H.  Frazier.  From  that  time  he  had  been  entireh" 
free  from  pain,  although  singularly  uncomfortable,  because  of 
the  anesthesia  of  the  regions  supplied  by  the  trigeminus. 

I  found  on  examination  slight  conjunctival  but  quite 
distinct  pericorneal  injection  of  the  globe,  \\-ith  only  scanty 
lacrimation.  The  corneal  surface  was  edematous  and  with- 
out sparkle.  There  was  no  apparent  loss  of  substance,  and 
on  a  closer  inspection  it  seemed  to  be  pervaded  by  fibrillar 
scars.  The  membrane  was  totally  anesthetic  to  the  touch 
of  a  wisp  of  cotton.  There  were  no  evidences  of  herpetic 
formation.  A  tiny  mass,  presumed  to  be  a  foreign  substance, 
proved  to  be  only  a  collection  of  mucus. 

The  iris  was  not  inflamed,  although  it  reacted  to  light 
sluggishly.  The  fundus  was  visible  in  spite  of  the  obscura- 
tion of  the  cornea :  there  was  nothing  worthy  of  note  therein, 
the  nerve-head  being  healthy.  The  visual  acuteness  of  the 
right  eve  equaled  6  7.5  and  of  the  left  G  60. 

I  instilled  solutions  of  atropin  and  holocain  and  prescribed 
a  preparation  for  frequent  use  in  the  ensuing  forty-eight 
hours,  and  then  applied  a  light  patch-bandage. 

On  December  26th  the  eye  was  quite  free  from  injection, 
both  superficial  and  deep,  yet  the  corneal  edema  had  in- 
creased and  quite  obscm-ed  the  deeper  structures.  On  the 
next  da}^  the  edema  was  less,  but  there  were  diffused  through- 
out the  cornea  poorly  defined  hazy  spots.  It  was  possible 
to  see  the  fundus  faintly;  and  V.=6  25.  Two  days  later 
the  epithelium  for  nearly  the  whole  extent  was  found  to- 
have  been  exfoliat^ed,  and  the  entire  membrane  was  in- 
tenseh'  edematous.  Dionin  was  instilled  and  the  lids  were 
sealed  with  strips  of  plaster.  Two  days  later  the  edema  had 
subsided,  and  V.  =6  12.    Two  davs  later  there  was  no  edema, 
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and  the  exfoliated  area  had  become  filled  in  at  the  nasal 
half,  but  there  was  a  strange  horizontal  streak,  like  an  old 
cicatrix,  in  the  anterior  layer  of  the  substance.  At  no  time 
was  there  infection  of  the  denuded  area. 

At  the  end  of  the  tenth  day  after  consulting  me  he  was 
so  comfortable  that  I  consented  to  his  going  back  to  Cleve- 
land to  attend  certain  important  business  engagements. 
On  January  8th  he  reported  that  he  had  had  no  discomfort 
except  when  he  read  for  a  length  of  time;  but  on  January 
11th  he  wrote  that  the  eye  had  become  inflamed  and  was 
uncomfortable  and  that  the  lids  were  puffed,  in  spite  of  his 
having  worn  the  light  bandage  constantly.  I  wired  that  he 
should  consult  Dr.  William  E.  Bruner,  who  informed  me 
that  he  had  found,  on  the  15th,  a  greatly  congested  eye,  the 
cornea  of  which  appeared  to  have  been  denuded  entirely  of 
its  epithelium.  Yet,  by  the  19th,  the  epithelium  became 
restored  and  only  a  central  cloudiness  was  present.  He 
prescribed  a  mild  antiseptic  ointment  and  had  applied  a 
light  compressive  bandage.  Because  of  the  general  his- 
tory, the  signs  were  at  first  sight  most  alarming,  and  he  was 
for  a  time  considerably  worried  as  to  the  possible  outcome 
of  the  case. 

In  the  meantime  I  learned  from  Dr.  Frazier  that  "at  the 
University  Hospital,  in  April,  again  m  May,  and  again  in 
June,  1916,  he  had  injected  alcohol  into  the  ganglion  with- 
out relief  in  the  first  and  second  instances,  but  following  the 
third  there  was  relief  for  two  days.  On  January  29,  1917, 
he  attempted  to  inject  the  third  division  of  the  nerve,  and 
through  it  the  ganglion,  which  manceuvers  were  without 
success,  as  he  failed  to  reach  the  division.  On  February  5, 
1917,  he  resected  the  supra-orbital  branch,  and  on  February 
19,  1917,  the  infra-orbital  branch  of  the  trigeminus,  and  on 
February  28,  1917,  1.5  c.c.  of  alcohol  was  successfully  in- 
jected into  the  ganglion  by  the  Hartel  technic."  The  man 
declared  to  me,  at  his  first  visit,  that  from  the  last  date  he 
had  been  entirely  free  from  neuralgia,  although  the  sight  of 
his  left  eye  had  lost  its  acuteness  after  this  last  injection. 
It  was  not  possible  for  me  at  my  first  examination  to  obtain 
satisfactory  visual  tests  because  the  cornea  was  so  clouded. 

He  is  a  tall  man,  with  a  hollo wness  of  his  left  cheek,  the 
skin  of  which  is  "moth  eaten"  and  the  tissues  scarred, 
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which  scarring  followed  the  healing  of  the  resection  of  the 
infra-orbital  nerve;  and  there  is  a  quite  broad  linear  cicatrix 
in  the  superciliary  line,  from  the  removal  of  the  supra- 
orbital. In  the  tracts  embraced  by  the  nerve  there  is  com- 
plete anesthesia  to  the  points  of  the  esthesiometer.  The 
anesthesia  is  limited  to  the  left  side  without  crossing  the 
median  line,  the  limitation  being  marked  in  the  manner  one 
observes  in  zona  ophthalmicus,  and  extends  to  the  ala  and 
tip  of  the  nose.  The  skin  of  the  scalp,  forehead,  and  face  is 
scaly  and  exfoliates  persistently.  There  are  no  pareses  of  the 
ocular  muscles,  but  there  is  a  lack  of  tone  in  the  external 
angle  of  the  mouth,  so  that  sometimes  there  is  dribbling. 

On  January  23d,  1920,  the  patient  returned,  wearing  the 
bandage  which  had  been  applied  by  Dr.  Bruner.  I  found 
that  the  epithelium  had  become  restored,  although  there 
was  edema  of  the  cornea  and  a  central  cloud,  which  on  magni- 
fication consisted  of  a  curious  latticing  beneath  Bowman's 
membrane.  The  separate  strips  were  of  approximately 
equal  breadth,  but  each  end  was  slightly  tapering.  These 
lines  were  made  up  of  fine  grayish-white  dots,  and  all  were 
surrounded  or  bathed,  as  it  were,  in  a  bath  of  tiny  granules. 

On  this  date  I  prescribed  tablets  of  chromium  sulphate,  4 
grains,  to  be  taken  four  times  a  day.  I  bathed  the  eye  in 
warm  sterile  water  and  instilled  atropin  and  holocain. 
The  lids  were  then  sealed  and  a  light  compress  was  applied. 
This  treatment  was  cautiously  repeated  daily.  By  January 
30th,  although  the  membrane  had  cleared  greatly,  there 
was  still  a  central  denudation,  but  the  latticing  was  not 
so  pronounced  as  it  had  been.  The  clearing  continued,  but 
when  examined  four  days  later,  the  epithelium  was  again 
seen  to  be  cast  off.  For  the  next  ten  days  the  lids  were  kept 
sealed,  after  a  daily  morning  dressing,  so  that  by  February 
13th  the  epithelium  was  again  restored,  although  there  was 
a  "guttate  edema"  with  faint  lines,  as  described  above. 
Dionin  powder  was  dusted  on,  and  by  February  17th  the 
eye  became  white  again,  the  corneal  surface  restored,  and 
the  edema  completely  subsided.  Because  of  a  slight  discom- 
fort on  awakening,  which  I  adduced  to  an  irritation  of  the 
cornea  caused  by  the  first  opening  of  the  lids,  the  patient 
was  advised  to  wear  a  patch  bandage  at  night.  On  February 
28th  the  eye  was  quiet,  and  except  for  a  small  central  haze 
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it  was  so  healthy  that  V.  =6  15.  At  the  end  of  March 
V.  =6/7.5  despite  an  amorphous,  yet  translucent,  haze. 
The  fundus  was  found  to  be  entirely  healthy.  The  chromium 
tablets,  which  had  not  been  taken  for  three  weeks,  were  again 
prescribed.  On  May  11th  the  eye  was  found  to  be  entirely 
well,  and  after  an  interval  of  twenty-one  days  was  seen  to 
be  free  from  all  symptoms  except  a  faint  superficial  haze; 
V.  =6/7.5;  that  of  the  right,  6/10. 

The  history  here  cited  is  based  upon  frequent  examina- 
tions in  which  were  used  such  magnifying  instruments  as 
were  available.  The  corneal  manifestations  were  such  as  I 
had  not  seen  before;  by  this  I  mean  any  case  exhibiting  such 
extensive  denudation  followed  by  restoration  after  so  short 
an  mterval.  There  was  nothing  suggestive  of  herpetic  for- 
mation, yet  I  regarded  the  process  to  be  analogous  to  herpes. 
The  repetitions  of  the  intense  edema  were  as  alarming  as  the 
subsidence  of  it  was  astonishing.  The  picture  of  the  deeper 
manifestations  I  had  no  recollection  of  havifig  ever  seen. 
The  fine  grayish  dots  which  seemed  to  pervade  the  stroma, 
superficially,  and  the  formation  of  the  lattice  were  of  ab- 
sorbing interest.  The  latticing  I  considered  to  be  the  lymph- 
spaces  of  the  cornea,  and  the  grayish  dots  to  be  colloid  ma- 
terial circulating  through  the  stroma.  The  latticing  was  not 
at  all  comparable  to  the  fine  twigs  one  sees  in  dendriform 
keratitis.  There  were  no  locahzed  necrotic  areas  to  hold  the 
fluorescin;  indeed,  the  stain  was  easily  washed  away.  Giri, 
in  his  report  of  a  case  of  indolent  ulcer,  before  the  Ophthal- 
mological  Society  of  the  United  Kingdom  last  year,  described 
a  quite  similar  formation.  At  my  examination  a  day  or 
two  ago  there  was  present  only  a  faint,  superficially  inter- 
stitial haze.  It  is  remarkable  that  the  iris  continued  so  little 
affected. 

The  length  of  time  intervening  before  the  onset  of  the 
keratitis  in  my  case  is  remarkable;  from  February,  1917,  to 
December  1,  1919,  is  indeed  a  long  delay  for  trophic  changes 

12 


178  Chance:  Neuropathic  Keratitis. 

to  set  in  after  such  treatment  as  this  man  was  given.  The 
injection  was  without  doubt  so  sufficiently  effective  as  not 
only  to  relieve  the  distressing  tic,  but  also  to  have  rendered 
the  cornea  anesthetic.  Of  course,  it  is  not  known  for  how 
long,  in  a  given  case,  the  influence  of  the  alcohol  can  last 
nor  has  it  been  settled  by  postmortem  studies,  I  believe, 
just  how  great  is  the  destruction  of  the  ganglion.  Little 
or  much  as  an  injection  might  destroy,  the  alcohol  certainly 
renders  the  nervous  tissues  susceptible  to  any  disturbing 
factors  during  the  period  of  influence  of  the  toxic  element. 
In  my  case,  in  the  period  succeeding  the  last  injection,  the 
man  was  in  what  he  believed  to  be  perfect  health.  His 
teeth  were  not  diseased,  nor  were  his  tonsils;  his  nasal 
cavities  had  been  subjected  to  thorough  examinations  and 
were  considered  to  be  not  diseased.  It  might  be  that  a 
cinder  or  other  foreign  particle  lodged  on  the  cornea,  which 
by  irritation  had  excited  the  reaction.  But  I  am  not  inclined 
to  view  the  reaction  as  external  in  origin;  on  the  contrary, 
I  believe  it  to  have  been  caused  by  trophic  changes  arising 
in  the  nervous  supply  of  the  cornea. 

I  admit  that  it  might  be  disputed  that  the  keratitis  was 
directly  dependent  upon  the  injection  of  alcohol  into  the 
ganglion.  It  is  true  that  branches  of  the  trigeminus  had  been 
resected  and  that  more  than  one  injection  had  been  given, 
but  all  unavailing,  and  after  none  of  these  had  there  been 
untoward  symptoms.  It  remained  for  the  final  injection 
to  affect  cutaneous  sensibility,  reduction  of  lacrimation, 
and  corneal  anesthesia.  I  am,  therefore,  led  to  ascribe  the 
symptoms  to  destructive  processes  in  the  ganglion  itself 
produced  by  the  alcohol. 

Not  until  this  case  came  before  me  had  I  had  any  personal 
contact  with  one  who  had  had  an  injection  of  alcohol  into 
the  nervous  ganglia.  As  it  is  not  unlikely  that  there  are 
others  of  this  Society  who  have  not  had  such  cases,  it  might 
be  worth  while  to  state  that  probably  Hartel's  report  of  27 
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cases  treated  in  Bier's  clinic  by  injection  of  alcohol  into  the 
Gasserian  p;ansli()n  has  stimulated  surgeons  in  America  to 
the  perfonnance  of  tliis  delicate,  yet  comparatively  simple, 
operation.  The  procedure  has  been  so  recently  introduced 
into  surgery  that  but  little  data  have  accumulated.  In 
personal  communications  from  Drs.  Gushing,  PVazier, 
Sharpe,  and  Adson,  of  the  Mayo  Glinic,  the  procedure  is 
regarded  as  dangerous  and  certainly  likely  to  lead  to  such 
serious  complications  as  ulceration  of  the  cornea.  The 
advocates  of  the  direct  alcoholization  of  the  ganglion,  on 
the  contrary,  consider  it  to  be  equivalent,  as  far  as  the 
immediate  physiologic  effects  are  concerned,  to  the  extirpa- 
tion of  the  ganglion,  yet  without  the  dangerous  sequels  of  a 
ganglionectomy  because  the  effects  are  gradual  in  their  de- 
velopment. New  Orleans  surgeons,  including  Matas,  Maes, 
Allen,  Nix,  and  others,  who  practise  the  method  freely, 
offer  it  as  a  means  of  curing  tic  douloureux.  They  declare 
it  to  be  devoid  of  the  usual  dangers  accompanying  intra- 
cranial operations  on  the  ganglion.  In  12  cases  Allen  found 
no  evidences  of  inflammation  of  the  eyes.  The  trophic 
lesions  have  been  found  to  be  not  so  pronounced  as  those 
which  follow  removal  of  the  ganglion.  Because  the  cornea 
becomes  anesthetic  after  a  successful  injection,  ulcerations 
are  not  unlikely  to  occur.  Hartel,  after  his  first  ten  mjec- 
tions,  saw  keratitis  develop  in  two,  and  Maes  had  one  in  whom 
a  leukoma  developed  which  cleared  up  later.  Allen  mentions 
cases  as  having  occurred  in  his  experience.  So  far  as  it  has 
been  possible  for  me  to  search  the  literature  I  have  not 
found  any  description  comparable  to  the  case  here  detailed. 
Hartel's  results  show  that  destruction  of  the  ganglion  must 
have  been  fairly  complete,  not  even  considering  the  cases 
of  neuroparalytic  keratitis.  In  his  27  cases  re-injections 
were  rarely  necessary.  The  period  of  relief  averaged  eight 
months.  Bruner  has  had  a  case  which  was  relieved  for  a 
few  years;   on  the  recurrence  of  the  pain  the  ganglion  was 
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removed,  but  the  eye  continued  sensitive  and  irritable. 
Allen  is  convinced  that  when  the  value  of  injections  for  the 
relief  of  neuralgia  is  recognized,  they  will  be  used  extensively. 
In  my  own  case,  although  two  unsuccessful  attempts  were 
made,  the  relief  the  patient  has  had  for  three  years  since 
the  third  was  given  has  been  so  great  that  he  regards  his 
recent  affection  as  merely  a  discomfort  and  the  result  as 
justifying  the  procedure. 
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DISCUSSION. 

Dr.  H.  D.  Bruns,  New  Orleans,  La.:  It  might  interest 
the  Society  to  know  I  have  lately  seen  one  of  Dr.  Allen's 
cases,  and  if  the  eye  is  not  lost,  it  is  going  to  be  by  the  inter- 
position of  Providence.  There  is  a  big  exfoliation  in  the 
center  of  the  cornea,  and  every  effort  must  be  directed  to 
preventing  infection.  If  it  gets  infected  in  its  anesthetic 
condition  I  do  not  think  anything  will  be  able  to  put  out  the 
fire.  That  is  the  only  case  I  have  had  in  New  Orleans.  I 
have  seen  two  or  three  other  cases  and  I  do  not  believe  our 
surgeon  friends  emphasize  enough  to  their  patients,  before 
they  undergo  the  operation,  the  considerable  danger  to  the 
eye.  I  believe  we  are  going  to  find  that  the  danger  is  great 
as  we  see  the  sequel  to  these  cases.  In  one  case  I  saw  there 
had  been  no  effort  to  keep  the  eye  closed  and  free  from  irri- 
tation b}^  foreign  bodies,  but  after  the  horse  had  been  stolen 
the  stable  door  was  very  tightly  locked.  If  my  patient  on 
my  return  home  still  has  what  may  be  called  an  eye,  I  shall 
be  more  gratified  than  I  can  say. 

Dr.  Samuel  Theobald,  Baltimore,  Md. :  It  may  be  worth 
while  to  mention  in  this  connection  a  case  I  have  had  under 
observation  for  nearly  fourteen  years.     An  operation  was 
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done  by  Dr.  Harvey  Gushing,  on  the  left  Gasserian  gangUon, 
for  severe  trifacial  neuralgia.  The  operation  was  a  success, 
but  it  left  the  cornea  of  this  eye  completely  anesthetic.  For 
many  months  after  the  operation  the  cornea,  upon  small 
provocation,  usually  from  exposure  of  the  eye  to  cold  or  wind, 
would  become  markedly  steamy,  giving  the  impression  that  a 
serious  condition  was  impending.  However,  simple  meas- 
ures, chiefly  protecting  the  eye  with  a  Buller's  shield  band- 
age, always  caused  the  cloudiness  to  disappear  promptly. 
I  saw  the  patient  only  a  few  weeks  ago,  and  she  told  me  that 
not  long  before  there  had  been  a  noticeable  recurrence  of  the 
corneal  clouding. 

Dr.  William  L.  Benedict,  Rochester,  Minn.:  Dr. 
Ghance  has  mentioned  Dr.  Adson's  cases,  which  I  have  had 
the  privilege  of  seeing  at  the  Mayo  Glinic.  For  several 
years  tic  douloureux  was  treated  at  the  Clinic  by  the  use  of 
alcohol  injections  into  the  Gasserian  ganglion.  It  was 
found,  after  350  or  more  injections,  that  the  average  dura- 
tion of  relief  was  less  than  six  months.  After  three  or  four 
repeated  injections  no  relief  whatever  was  obtained,  and  this 
resulted  in  the  extirpation  of  the  ganglion.  During  the  first 
year  that  Dr.  Adson  performed  this  operation  he  had  four 
or  five  patients  with  disturbances  of  the  cornea  that  it  was 
my  duty  to  treat.  I  believed  then,  and  I  am  even  more  con- 
vinced now,  that  this  disturbance  was  not  a  neuropathic  or 
trophic  disease.  I  doubt  if  there  is  such  a  thing  as  trophic 
keratitis  following  extirpation  of  the  Gasserian  ganglion. 
We  are  unable,  in  the  research  laboratory,  to  produce  trophic 
diseases  by  such  action.  In  all  these  cases  the  cornea  had 
been  traumatized.  It  is  probable  that  during  the  operation, 
or  shortly  after,  while  the  patient  was  recovering  from  the 
anesthetic,  there  was  some  injury  to  the  corneal  epithelium 
by  the  fingers  of  the  anesthetist,  or  by  the  gauze  usually 
placed  over  the  eye  or  through  desiccation  from  too  long  ex- 
posure of  the  cornea  to  the  air.  As  there  was  anesthesia  of 
the  cornea,  winking  and  closing  of  the  eye  were  less  frequent, 
and  a  very  few  minutes  of  exposure  was  sufficient  to  cause 
exfoliation  of  the  anterior  layers  of  the  corneal  epithelium, 
and  restoration  was  so  slow  that  secondary  infection  resulted. 
All  the  cases  I  have  seen — -18  or  20 — have  been  due  to  this 
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one  thing.  There  is  first  a  break  in  or  an  exfohation  of  a 
small  bit  of  corneal  epithelium  in  the  palpebral  fissure,  which 
is  followed  by  pericorneal  injection  and  edema  of  the  cornea. 
This  does  not  heal  by  ordinary  methods  of  treatment,  even 
in  uninfected  cases.  In  infected  cases,  where  the  infection 
could  be  killed  by  the  use  of  strong  antiseptics,  the  epi- 
theUum  will  not  regenerate  in  the  same  length  of  time  that 
it  will  in  the  healthy  eye.  WTiereas  a  small  abrasion  of  epi- 
thelium in  the  normal  eye  will  be  healed  over  in  twenty-four 
hours,  an  abrasion  of  equal  size  in  an  anesthetic  cornea  fol- 
lowing destruction  of  the  ganglion  will  still  stain  with  fluores- 
cein for  from  two  to  five  days.  Assuming  that  all  cases  were 
due  to  traumatism  or  desiccation  of  the  corneal  epithelium, 
I  asked  Dr.  Adson  to  put  a  Buller  shield  over  the  patient's 
eyes  before  he  went  into  the  operating  room  and  keep  it  on 
for  several  days  afterward.  AATien  the  patient  has  been  fully 
instructed  and  is  fully  cognizant  of  the  fact  that  he  must 
wink  frequently  to  keep  the  eye  moistened,  he  can  wear  pro- 
tective goggles.  Since  that  we  have  had  no  corneal  dis- 
turbances follo\\dng  the  destruction  of  the  ganglion  as  long 
as  the  eyes  were  kept  properly  protected.  One  patient  who 
was  kept  free  from  ocular  complication  for  more  than  three 
months  came  back  for  observation.  While  he  sat  in  the 
clinic  the  eye  was  unprotected  for  half  an  hour,  the  shield 
having  been  removed  during  the  examination.  That  after- 
noon the  patient  came  to  me  with  a  very  red  eye  and  I  found 
that  in  that  short  exposure  there  had  been  desiccation  and 
exfoliation  of  corneal  epithelium. 

Dr.  C.  D.  Wescott,  Chicago,  111.:  I  think  we  have  all 
seen  cases  of  corneal  involvement  following  the  removal  of 
the  ganglion  or  the  injection  of  alcohol  into  the  ganglion  or 
nerve-trunks. 

I  have  seen  one  case  so  like  that  reported  by  Dr.  Chance 
that  I  think  I  should  speak  of  it.  The  case  was  one  operated 
upon  by  Dr.  Frazier;  there  was  no  trouble  until  six  months 
after  the  operation.  At  that  time  I  found  an  ulcer  of  the 
cornea  and  iritis.  The  eye  finally  healed  with  a  horizontal 
scar  perhaps  2  mm.  in  width.  Three  months  later,  after  the 
eye  had  been  practically  free  from  all  symptoms,  there  was  a 
recurrence.     The  man  was  obliged  to  leave  the  city,  and  I 
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know  nothing  of  the  ultimate  history  of  the  case.    For  that 
reason  I  did  not  report  it. 

I  think  we  should  emphasize  the  great  importance  of  pro- 
tecting the  eye  at  the  time  of  operation,  and  for  some  time 
afterward.  I  have  always  believed  there  was  a  trophic  ele- 
ment in  these  cases,  and  Dr.  Benedict's  reference  to  the  very 
slow  repair,  it  seems  to  me,  is  confirmatory  of  that  idea. 

Dr.  G.  E.  deSchweinitz,  Philadelphia:  A  rather  large 
experience,  extending  over  a  number  of  years,  in  the  ocular 
complications  incident  to  various  operative  procedures  on 
the  Gasserian  ganglion  and  its  branches,  chiefly  in  the  service 
of  Dr.  Charles  H.  Frazier,  and  in  earlier  days  in  that  of  Dr. 
W.  W.  Keen,  prompts  me  to  add  a  word  to  this  discussion. 
Naturally,  the  eye  of  the  patient  subjected  to  any  of  the 
operations  in  vogue — alcohol  injections,  partial  or  complete 
ablation  of  the  ganglion,  the  Frazier-Spiller  method,  etc. — 
is  protected  prior  to  the  beginning  of  said  operation. 

It  is  a  well-known  fact  that,  after  a  considerable  number  of 
alcohol  injections  into  the  ganglion  or  any  of  its  branches, 
corneal  complications  may  arise,  sometimes  soon,  and  some- 
times after  the  lapse  of  a  considerable  period  of  time,  al- 
though I  know  of  no  interval  as  long  as  the  one  recorded  by 
Dr.  Chance  in  his  well-reported  case  history.  There  is 
enough  evidence  to  indicate  that  the  persistent  local  use  of 
holocain,  both  prior  to  and  after  the  operation,  tends  to  pre- 
vent corneal  ulceration. 

Should  keratitis  supervene  after  operation  on  the  ganglion, 
or  any  of  its  divisions,  by  far  the  most  satisfactory  method 
of  treatment  consists  in  covering  the  cornea  by  means  of  a 
median  tarsorrhaphy.  The  ciliary  margin  of  each  lid  is  de- 
nuded for  4  mm.,  the  lashes  being  untouched,  and  the 
denuded  edges  brought  in  contact  with  a  mattress  suture. 
The  eyeball  is  thus  effectually  covered,  but  the  cornea  can 
be  inspected,  if  the  globe  is  rotated  either  inward  or  outward, 
through  the  narrowed  interspace  on  each  side  of  the  central 
attachment.  Even  though  the  ulcerative  keratitis  is  well 
advanced,  amelioration  and  cure  take  place  with  astonishing 
rapidity.  Holocain,  scopolamin  mydriasis,  and  antiseptic 
irrigations  are  important.  This  closure  of  the  lids  should  be 
undisturbed  for  weeks  and  even  months,  and  when  the  cen- 
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tral  attachment  is  divided,  a  protecting  shield  or  goggle 
should  be  worn  for  a  long  period  of  time.  Even  with  these 
precautions  there  may  be  a  relapse  of  the  keratitis  after  the 
lids  are  separated.  I  know  of  one  patient  whose  lids  hav^e 
been  thus  closed  for  five  years ;  she  is  quite  unwilling  to  risk 
their  separation. 

If  I  have  correctly  understood  Dr.  Benedict,  he  adheres 
to  the  old  traumatic  theory  of  the  evolution  of  this  form  of 
keratitis  to  the  exclusion  of  all  others.  As  is  well  known,  this 
theory  has  been  entirely  dismissed  by  some  competent  ob- 
servers, but  even  if  it  should  hold  a  place  as  a. contributing 
factor,  the  fact  that  the  corneal  disease  is  probably  largely 
due  to  irritative  changes  in  and  about  the  degenerating 
nerves  must  not  be  forgotten. 

Dr.  Thomas  B.  Holloway,  Philadelphia:  It  seems  to 
me  to  be  difficult  in  such  cases  to  definitely  attribute  the 
ocular  condition  to  the  alcoholic  injection.  Happe  has 
recently  recorded  three  cases,  and  in  one  of  these  the  ocular 
manifestations  developed  one  and  a  half  j^ears  after  the  in- 
jection. Concerning  Dr.  Benedict's  remarks,  I  am  personally 
convinced  that  trauma,  as  he  refers  to  it,  is  not  the  only 
factor  at  play  in  these  cases.  I  realize  that  trophic  fibers 
have  not  been  demonstrated  in  the  fifth  nerve,  but  I  believe 
that  factors  other  than  ordinary  trauma  are  active.  I  have 
seen  quite  a  few  of  these  cases — more  than  the  average 
ophthalmologist,  for,  like  Dr.  de  Schweinitz,  it  has  been  my 
privilege  to  see  many  of  Dr.  Frazier's  cases.  Dr.  Bruns  has 
spoken  of  the  marked  exfoliation  of  the  corneal  epithelium 
and  the  danger  of  infection.  There  is  danger  of  infection, 
but,  in  my  experience,  the  curious  thing  is  that  infection  does 
not  occur  as  a  rule.  I  can  almost  assure  Dr.  Bruns  that  if  he 
resorts  to  a  tarsorrhajThy  he  will  have  a  complete  restoration 
of  the  corneal  epithelium  within  five  days.  I  have  seen 
recently  excoriated  areas  as  large  as  a  pea  restored  in  two  or 
three  days  and  without  resulting  opacities.  In  my  experience 
there  is  no  operation  in  ophthalmic  or  general  surgery  that 
is  surer  in  its  results.  Instead  of  doing  a  median  tarsor- 
rhaphy I  have  at  times  used  an  eccentric  tarsorrhaphy,  so 
that  the  band  of  union  just  permits  the  freeing  of  the  pupil 
when  converging  for  near;  care  should  be  taken  not  to  overdo 
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this.  In  regard  to  striation,  I  have  seen  this  in  several  cases 
where  the  excoriation  had  persisted  for  some  time  prior  to 
tarsorrhaphy. 

In  many  cases  it  is  necessary  to  keep  the  hds  sutured  over 
long  periods  of  time.  I  have  one  patient  whose  lids  have 
been  closed  for  nine  and  a  half  years,  another  for  six  and  a 
half  years,  and  another  for  five  years.  I  have  seen  evidences 
of  recurrence,  after  separating  the  lids,  within  a  few  hours, 
and  that  with  local  attempts  to  prevent  it.  In  my  experience 
the  disturbance  begins  with  slight  bulbar  injection  or  vague 
diffuse  staining  of  the  cornea,  the  exfoliation  coming  later — 
within  a  few  hours  to  a  number  of  days.  I  have  seen  the 
whole  cornea  stripped  of  its  epithelium,  except  for  a  narrow 
marginal  rim,  and  have  seen  it  restored  within  a  few  days 
after  a  tarsorrhaphy.  Oily  solutions  will  not  prevent  it.  At 
the  present  time  I  have  a  patient  in  whose  eye  holocain  and 
scopolamin  were  instilled  for  three  days  prior  to  a  separation 
of  the  lids.  Internal  treatment  was  also  administered. 
Three  days  later  vague  characteristic  staining  could  be  noted 
in  the  cornea.  I  believe  it  will  be  necessary  to  again  suture 
his  lids,  and,  as  he  is  a  resident  of  Rochester  and  has  been 
referred  to  Dr.  Snell,  I  shall  be  glad  if  he  will  follow  up  the 
case  and  see  whether  my  suspicions  are  verified. 

Dr.  Burton  Chance,  Philadelphia:  I  am  just  a  simple 
practitioner  from  Philadelphia,  which  I  know  is  geographic- 
ally somewhat  distantly  removed  from  New  Orleans  and 
Boston  and  Rochester.  I  much  appreciate  the  discussion 
which  has  been  brought  about  by  the  detail  of  this  case. 
My  case  was  absorbingly  interesting  to  me;  I  had  seen 
many  cases  of  neurokeratitis,  yet  this  did  not  behave  as  had 
any  of  them.  It  was  a  typical  sort  of  corneal  involvement 
following  many  of  these  operations,  and,  in  conclusion,  I  be- 
lieve the  corneal  changes  in  this  man's  case  were  due  entirely 
to  the  injection  into  the  ganglion. 


UVEITIS  DEPENDENT  UPON  FOCAL  INFECTION 
IN  THE  APPENDIX. 

HUNTER  H.  McGUIRE,  M.D., 

Winchester,  Va. 

The  experience  of  the  past  ten  years  in  the  treatment  of 
inflammatory  affections  of  the  uveal  tract  has  proved  very 
conclusively  that  the  septic  or  toxic  origin  of  uveitis  may 
now  be  regarded  as  an  established  fact.  In  1907  Sidney 
Stephenson^  asserted  that  "most  probably  every  case  of 
uveitis  is  of  septic  or  toxic  origin,"  and  de  Schweinitz,  in  a 
most  exhaustive  study  of  chronic  uveitis,  expressed  the  same 
opinion  in  a  paper  read  before  the  International  Congress 
of  Medicine  in  1913.  In  more  recent  years  other  observers, 
concurring  in  the  views  so  fully  elaborated  by  de  Schweinitz, 
have  given  weight  to  the  evidence  submitted  by  earlier  in- 
vestigators and  have  reported  case  histories  to  substantiate 
their  claims. 

The  intimate  relationship  between  focal  infection  and 
diseases  of  the  uvea  has  possibly  received  as  much,  if  not 
more,  consideration  in  the  literature  than  any  other  one  sub- 
ject in  ophthalmology.  Illuminating  articles  with  striking 
examples  of  the  influence  of  septic  processes  in  the  production 
of  uveitis  are  frequently  appearing  in  the  journals  and  are 
stimulating  further  activity  in  the  study  of  this  very  in- 
teresting relationship. 

To  a  large  extent  the  literature  to  the  present  time  has 
concerned  itself  particularly  with  those  changes  in  the 
uveal  tissue  resulting  from  focal  infection  in  the  teeth, 
tonsils,  nasal  accessory  sinuses,  and  to  certain  auto-intoxica- 
tions originating  from  putrefactive  processes  in  the  gastro- 
intestinal tract.    Excluding  the  syphilitic,  tuberculous,  and 
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sympathetic  tj^pes,  and  those  due  to  focal  infection  in  the 
regions  mentioned,  little  attention  has  been  paid  to  the 
influence  of  septic  foci  in  more  remote  parts  of  the  body. 
The  conclusions  to  be  drawn  are  that  either  these  cases  are 
comparatively  rare  or  that  this  source  of  infection  is  some- 
times overlooked. 

If,  however,  we  accept  the  theory  of  circulating  bacteria 
or  their  toxins  in  the  blood;  if  we  admit,  with  Rosenow,2 
that  bacteria  of  a  focal  infection  may  attain  a  specific  patho- 
genic and  elective  tissue  affinity,  and  if  it  is  true,  as  main- 
tained by  Sidney  Stephenson  and  others,  that  the  ciliary 
body  is  engaged  in  the  excretion  of  poisonous  substances, 
is  it  unreasonable  to  assume  that  uveitis  may  result  almost 
as  readily  from  focal  infection  in  distant  organs  as  from  such 
infections  in  neighboring  structures  ? 

This  communication  is  concerned  only  with  uveitis  de- 
pendent upon  focal  infection  in  the  vermiform  appendix. 

In  a  somewhat  hurried  review  of  the  American  literature 
I  have  been  unable  to  find  many  references  to  this  source  of 
infection.  Indeed,  where  casual  mention  has  been  made  of 
the  diseased  appendix  as  an  etiologic  factor,  the  term  chronic 
appendicitis  has  been  usually  employed,  and  acute  sup- 
l)urative  appendicitis  has  not,  as  far  as  I  can  learn,  been 
referred  to  as  an  exciting  cause  of  inflammatory^  affections 
of  the  uveal  tract. 

While  it  is  sometimes  extremely  difficult  to  draw  a  sharp 
distinction  between  the  several  types  of  appendicitis,  inas- 
much as  all  are  due  to  bacterial  infection,  it  may  be  said 
that  the  various  types  are  dependent  upon  differences  in 
degree  of  the  virulence  of  the  infection,  and  one  may,  at  any 
time  during  the  progress  of  the  disease,  take  on  the  clinical 
aspects  of  the  other.  Thus  the  chronic  type  may  rapidly 
pass  on  to  the  a-cute  suppurative  form,  and  the  latter  fre- 
quently assumes  the  clinical  characteristics  of  the  acute 
fulminating  variety. 
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As  is  well  known,  chronic  appendicitis  may  exist  for 
months  or  years  without  causing  many  symptoms  in  the 
region  of  the  appendix  and  yet  manifest  itself  by  a  slowly 
developing  toxemia,  which  may,  in  turn,  cause  chronic 
digestive  disturbances  or  secondary  inflammatory  changes 
in  other  structures.  It  is  probably  by  reason  of  this  fact, 
therefore,  that  the  few  cases  of  uveitis  referred  to  in  the 
literature  as  the  result  of  infection  in  the  appendix  are  said 
to  be  attributed  to  the  chronic  form  of  the  disease. 

As  an  illustration  of  its  influence  may  be  mentioned  the 
case  referred  to  by  de  Schweinitz^ in  his  article,  ''The  Patho- 
genesis of  Chronic  Uveitis,"  and  I  take  the  liberty  of  quoting 
the  author's  account  and  comment  upon  this  case  history. 

"Chronic  appendicitis,  among  other  abdominal  infec- 
tions, has  been  made  responsible  for  relapsing  uveitis. 
A  case  in  point  is  the  following:  Relapsing  iridocyclitis 
(uveitis),  apparently  due  to  chronic  appendicitis.  Com- 
municated by  Dr.  B.  F.  Baer,  Jr.  A  man,  age  not  given, 
following  an  attack  of  acute  appendicitis,  developed  left 
iridocyclitis,  with  the  gradual  formation  of  total  synechia 
and  vitreous  opacities.  The  patient  has  suffered  from  fre- 
quent attacks  of  mild  appendicitis,  and  with  each  attack 
the  ocular  inflammation  has  been  relighted.  In  place  of 
iritis,  at  other  times,  he  has  had  mild  attacks  of  pleurisy 
and  inflammation  of  various  joints.  These  have  alternated 
apparently  with  the  ocular  inflammation.  Negative  tu- 
berculosis tests;  Wassermann  not  applied,  but  no  family 
or  personal  history  justifies  the  suspicion  of  syphilis.  Ex- 
cellent results  have  always  followed  strict  regulation  of  the 
diet,  calomel  catharsis,  and  the  use  of  salts. 

"The  interesting  point  in  this  case  is  that  apparentl}^  the 
infection  sometimes  attacks  the  uveal  tract,  sometimes  the 
pleura,  and  sometimes  the  serous  membranes  of  the  joints, 
and  it  would  seem  to  be  a  good  instance  of  the  possibility 
of  a  focus  of  distant  infection  being  the  etiologic  factor  in 
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uveitis.  Unfortuiuitely,  there  is  no  account  of  the  condition 
of  the  teeth  or  tonsils." 

J.  E.  Reeder,''  in  1917,  reported  the  case  history  of  a 
woman,  aged  twenty-eight,  who  developed  a  double  iritis 
and  who  gave  a  history  of  having  had  several  attacks  of 
appendicitis  extending  over  a  period  of  eighteen  months. 
The  iritis  was,  at  first,  attributed  to  an  infected  tooth,  the 
extraction  of  which  failed  to  arrest  the  progress  of  the  disease. 
There  was  no  specific  history  and  apparently  no  reason  for 
subjecting  the  patient  to  the  Wassermann  test.  Under  rest, 
free  elimination,  sodium  salicylate,  and  the  usual  local 
measures,  the  inflammation  gradually  subsided.  In  the 
course  of  a  month  a  fresh  attack  of  iritis  developed,  and 
coincident  with  this  the  patient  had  an  acute  attack  of  ap- 
pendicitis. Operation  was  advised  and  an  appendectomy 
promptly  done.  At  the  end  of  ten  days  the  iritis  had  sub- 
sided and  two  years  later  no  recurrence  had  been  recorded. 

The  interesting  feature  of  this  case  lies  in  the  fact  that 
the  patient  had  been  subject  to  what  were  apparently  attacks 
of  chronic  appendicitis  for  a  period  of  eighteen  months,  and 
not  until  the  condition  became  acute  were  there  any  signs 
of  involvement  in  the  eyes.  In  other  words,  a  sudden  in- 
crease in  the  virulency  of  the  infection  in  the  appendix  ap- 
pears to  have  been  the  exciting  cause  of  the  ocular  lesion. 

The  case  I  wish  to  record  presented  some  rather  interesting 
features,  and  inasmuch  as  I  was  able  to  follow  it  to  its  con- 
clusion, I  think  its  problems  are  worthy  of  consideration. 

The  patient,  a  girl,  aged  sixteen  years,  consulted  me  in  the 
early  part  of  1918.  A  week  previous  to  her  visit  she  awoke 
one  morning  to  find  the  vision  of  the  right  eye  very  much 
impaired  and  at  once  consulted  her  family  physician.  A 
tentative  diagnosis  of  iritis  was  made  and  atropin  with  hot 
compresses  prescribed.  As  the  condition  grew  rapidly 
worse  she  was  I'cferred  to  me.  The  eye  showed  marked 
ciliary  congestion,  pupil  semi-dilated,  numerous  deposits 
in  Descemet's  membrane,  and  a  densely  infiltrated  vitreous. 
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On  account  of  the  density  of  the  media  no  view  of  the  eye- 
ground  was  obtainable.  The  iris,  partially  under  the  in- 
fluence of  atropin,  showed  distinct  evidences  of  involve- 
ment. The  tension  was  high  and  vision  reduced  to  light 
perception.  The  whole  picture  was  typically  characteristic 
of  those  verj^  acute  types  of  uveitis  we  sometimes  encounter. 

The  general  and  personal  history  of  the  patient,  at  the 
time  of  her  first  visit,  gave  no  clue  whatever  as  to  the  origin 
of  the  inflammatory  condition  of  the  eye.  Her  physical 
build  and  general  characteristics  were  rather  suggestive  of 
the  tuberculous  type,  though  there  was  no  history  to  indi- 
cate that  such  was  the  case. 

In  the  hope  of  locating  the  source  of  the  infection  she  was 
subjected  to  the  usual  diagnostic  tests.  The  Wassermann 
and  the  tuberculin  reactions  were  negative;  x-ray  pictures 
of  the  sinuses  and  teeth  showed  no  signs  of  involvement; 
the  tonsils  and  thyroid  glands  were  normal,  and  the  urinary 
secretions  and  stools  were  unaffected.  There  were  no 
physical  signs  of  pelvic  disease  and  no  history  of  menstrual 
irregularity. 

The  eye  continued  to  grow  worse  despite  the  fact  that  both 
the  usjual  local  and  constitutional  measures  were  continued 
over  an  extended  period. 

After  two  months  of  entirely  ineffectual  treatment  the 
patient,  on  the  occasion  of  one  of  her  visits,  for  the  first  time 
gave  me  the  very  interesting  information  that  on  the  night 
she  lost  her  vision  she  had  suffered  from  rather  a  sharp 
attack  of  pain  in  the  right  iliac  region.  She  further  stated 
that  during  the  two  months  the  eye  had  been  under  observa- 
tion she  had  experienced  several  attacks  of  pain  in  the  right 
side  of  the  abdomen.  Her  description  of  these  attacks  indi- 
cated that  they  were  comparatively  mild  and  of  short  dura- 
tion. In  fact,  the  pain  had  not  been  sufficient  to  need  an 
opiate  or  to  call  a  doctor,  and  under  the  influence  of  rest  in 
bed  and  elimination,  promptly  subsided. 

Because  of  this  history,  and  in  view  of  the  fact  that  other 
sources  of  infection  had  been  eliminated,  it  was  defemed  ad- 
visable to  consider  the  appendix  as  a  possible  factor  in  the 
case,  and  the  patient  was  again  subjected  to  a  thorough 
physical  examination.  A  diagnosis  of  chronic  appendicitis 
was  made  and  operation  urged.    After  much  persuasion  on 
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the  part  of  her  pliysician  and  myself  she  reluctantly  con- 
sented to  an  api)endectoniy.  The  hospital  record  of  the 
operation  recited  that  the  appendix  was  filled  with  pus  and 
was  almost  read}^  to  perforate.  Unfortunately,  the  impor- 
tance of  making-  a  culture  in  this  case  was  overlooked,  and 
the  type  of  the  infection  was,  therefore,  not  recorded. 

The  patient  was  seen  by  me  a  few  days  after  operation  and 
volunteered  the  information  that  there  had  already  been  a 
marked  im])rovement  in  the  vision  of  the  eye.  From  this 
time  on  careful  obser\ations  were  made  every  few  clays,  and 
each  examination  gave  evidence  that  the  inflammatory 
process  was  rapidly  subsiding.  In  six  weeks  the  vision  was 
normal  and  all  evidences  of  inflammation  had  disappeared. 

I  had  an  opportunity  to  examine  this  patient  eighteen 
months  after  operation,  and  during  that  period  there  had 
been  no  recurrence  of  the  ocular  inflammation  and  the  eye- 
ground  was  entirely  free  from  secondary  changes. 

The  point  which  this  case  seems  to  emphasize  above  all 
others  is  the  importance,  not  only  of  a  thorough  and  pains- 
taking physical  examination  in  all  cases  of  uveal  tract  disease, 
but  the  absolute  necessity  of  obtaining  from  the  patient 
such  facts  regarding  the  general  and  personal  history  as  will 
enable  us  comprehensively  to  study  the  case  and  make 
logical  deductions  as  to  their  influence. 

If,  in  this  case,  I  had  been  able  to  elicit  from  the  patient 
the  ver}'  definite  history  of  trouble  in  the  right  iliac  region, 
which  developed  coincidentally  with  the  ocular  inflamma- 
tion, at  an  earlier  period,  the  problem  would  have  been 
simphfied  and  the  patient's  life  and  vision  would  not  have 
been  jeopardized.  I  think  it  behooves  us  as  ophthalmologists 
to  adopt  the  same  methodical  and  exhaustive  methods  in 
taking  our  case  histories  as  are  being  practised  by  our  friends 
in  internal  medicine,  and  I  am  glad  to  note  that  emphasis 
is  being  laid  upon  this  point  by  many  of  our  most  distin- 
guished teachers.  As  Duane''  very  tersely  puts  it:  "The 
student  should  be  taught  to  make  an  examination  that  is 
absolutely    systematic,    thorough,    and    complete,    so    that 
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whatever  else  may  be  his  deficiencies,  he  shall  not  miss  any 
diagnostic  point  from  failure  to  look  for  it,  or  miss  any 
symptom  from  failure  to  ask  about  it." 
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DISCUSSION. 

Dr.  Oscar  Dodd,  Chicago,  111.:  Several  years  ago  I  had 
a  case  which  was  in  some  ways  similar  to  the  one  reported  by 
Dr.  McGuire.  It  followed  an  acute  appendicitis  which  had 
ruptured  and  required  drainage.  I  was  called  to  the  hos- 
pital to  see  the  patient,  who  was  very  ill,  and  found  him 
suffering  from  a  mild  uveitis,  with  haziness  of  the  vitreous, 
but  he  was  so  ill  it  was  impossible  to  examine  his  eyes  thor- 
oughly. Later  he  came  to  my  office  and  complained  of  in- 
abihty  to  read  with  his  left  eye.  The  iris  and  vitreous  had 
entirely  cleared,  but  in  the  region  of  the  macula  there  was 
a  distinct  choroiditis  affecting  only  the  superficial  layers. 
This  formed  almost  a  circle  around  the  macula,  leaving  only 
a  narrow  strip  connecting  with  the  healthy  choroid.  His 
\'ision  was  6  5  with  his  correction,  which  was  mj'opic.  The 
choroiditis  extended  for  a  time,  and  I  feared  that  it  would 
involve  the  macula  and  completely  destroy  useful  vision, 
but  after  several  months  it  became  quiet  and  has  remained 
so  since.  His  vision  is  still  6  5,  but  he  is  unable  to  read  with 
that  eye  alone  because  of  the  scotoma,  which  blots  out  part 
of  a  word  so  that  he  is  unable  to  see  it  all  at  one  time.  He 
has  been  seen  by  several  ophthalmologists  in  different  parts 
of  the  country,  who  coincided  with  my  diagnosis  that  the 
uveitis  was  undoubtedly  due  to  an  infection  from  the  ap- 
pendix. 

Dr.  Percy  Fridenberg,  New  York:  Just  one  point  in 
this  very  interesting  question  of  focal  infection  in  eye  dis- 
ease, not  only  from  the  gastro-intestinal  tract,  but  the  others 
which  have  been  shown  to  be  contributory  to  uveitis,  the 
tonsils,  accessory  sinuses,  etc.     How  does  it  act?     Is  it  a 
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protein?  Is  it  a  toxin  circulating?  If  so,  it  must  go  through 
the  general  circulation.  Why  doesn't  it  produce  symptoms 
on  the  way?  Is  there  possibly  a  missing  link?  Toxins  have 
a  selective  action  on  the  endocrines,  and  the  endocrines, 
besides  affecting  growth,  affect  the  biologic  processes  of 
immunity.  Now  in  this  case  we  have  a  pus-sac  in  the  ap- 
pendix; pus  and  toxins  in  the  circulation  have  finally 
knocked  out  the  thyroid  so  that  the  thyroid  has  not  supplied 
sufficient  secretion  to  the  uvea  of  that  eye.  It  does  not 
eliminate  any  of  our  former  ideas  as  to  diagnosis  or  treat- 
ment. In  addition  to  these  things  activating  your  thyroid, 
you  can  remove  a  pus  appendix.  In  intestinal  statis  endo- 
crines have  been  used  with  success  where  ordinary  cathartics 
have  absolutely  failed.  Of  course,  your  operative  treatments 
are  just  as  good  now  as  they  ever  were. 

Dr.  E.  V.  L.  Brown,  Chicago,  111.:  In  answer  to  Dr. 
McGuire's  question  as  to  why  we  have  so  large  a  proportion 
ot  iritis  caused  by  ''head"  infections,  I  would  suggest  that 
it  is  because  we  have  so  many  ''closed  processes"  infections, 
such  as  abscesses  about  the  roots  of  teeth,  abscesses  deep  in 
the  tonsils,  and  many  times  sinus  abscesses.  Along  the 
gastro-intestinal  tract  there  is  more  active  elimination. 
Then,  too,  no  one  has  systematically  studied  the  relation 
between  pelvic  disease  in  women  and  uveal  disease.  In  the 
group  of  cases  studied  by  Dr.  Irons  and  myself  there  w^re 
included  many  cases  belonging  to  Drs.  Wilder,  Wescott, 
Pusey,  and  Dodd,  and  among  them  I  can  recall  offhand  one 
of  cholecystitis,  one  chronic  appendicitis,  and  one  chronic 
middle-ear  infection. 
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(1)  EPIBULBAR  CARCINOMA  DEVELOPING  NINE 
YEARS  AFTER  THE  REMOVAL  OF  A  PAPILLOMA 
OF  THE  CORNEOSCLERAL  MARGIN;  (2)  SMALL, 
SPINDLE-CELLED  HEMANGIOSARCOMA  OF  THE 
EYELID  OF  A  CHILD  AGED  FIVE  MONTHS;  EX- 
CISION FOLLOWED  BY  RADIUM  TREATMENT; 
(3)  PATHOLOGIC  HISTOLOGY  OF  A  CONCUS- 
SIONED  EYE  FOLLOWING  GUN-SHOT  WOUND 
OF  ORBIT. 


G.  E.  DE  SCHWEINITZ,  M.D., 

Philadelphia. 

The  object  of  this  communication  is  to  present  the  clin- 
ical histories  of  the  cases  described  in  the  title,  as  well  as  the 
pathologic  examinations  of  the  specimens,  without  analysis 
of  the  literature,  or  reference  to  similar  lesions  and  growths, 
except  in  incidental  mention. 

Case  I. — Epibulbar  Carcinoma. — J.  R.,  laborer,  male, 
white,  aged  eighty,  was  admitted  to  the  Eye  Wards  of  the 
University  Hospital  December  2,  1919,  for  the  treatment  of 
an  epibulbar  growth  of  the  left  eye  of  large  size. 

Previous  Medical  and  Family  History:  Except  for  re- 
peated attacks  of  rheumatism,  one  attack  six  years  ago  being 
especially  severe,  the  patient's  medical  history  is  unimpor- 
tant. The  causes  of  the  death  of  his  father  and  mother  are 
imknown;  his  wife  died  of  tuberculosis;  there  is  no  family 
history  of  carcinoma. 

Previous  Eye  History  and  Examinations:  In  October, 
1910,  or  nine  years  prior  to  his  second  admission  to  the 
hospital,  he  had  applied  for  treatment  of  a  small  tumor  at 
the  corneoscleral  junction. 

The  uncorrected  vision  of  the  right  eye  at  this  time  was 
6/22,  and  it  revealed  no  pathologic  condition.    The  uncor- 
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Fig.  1. — Pajjilloma  of  the  corneoscleral 
border,  followed  nine  years  after  its  removal 
by  an  epibulbar  carcinoma. 


Fiji-  2. — Epibulbar  carcinoma  and 
adjacent  orbital  tissue. 
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Fig.  3. — TiOW  power.     Epiiiulbar  squamou-s-celled  carcinoma  originating  at 

tiie  limbus. 
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reeled  vision  of  the  left  eye  was  6/45.  The  si'ovvth  referred 
to,  somewhat  crescentio  in  shape,  was  situated  along  the  inner 
border  of  the  corneoscleral  junction,  and  extend(!d  from  the 
center  of  the  upper  corneal  l)ord(^r  around  its  inner  margin 
to  the  center  of  its  lower  border.  Directly  in  its  middle,  on 
a  line  with  the  internal  rectus,  the  growth  was  depressed, 
owing  to  the  presence  of  a  small  pterygium.  It  appeared  to 
.arise  in  two  portions  above  and  below  it.  The  neoplasm 
"was  attached  by  a  broad  base,  which  encroached  for  4  mm. 
on  the  corneal  surface  and  about  6  mm.  on  the  bulbar  con- 
junctiva. It  was  smooth  on  its  surface,  and  of  a  reddish- 
yellow  color;  a  number  of  injected  conjunctival  vessels  sur- 
rounded its  margins  (Fig.  1). 

The  patient  maintained  with  positiveness  that  the  growth 
had  begun  to  appear  after  his  eye  had  been  injured  by  coming 
in  contact  with  the  fin  of  a  sunfish,  which  struck  him  vio- 
lently in  the  corner  of  the  eye,  and  occasioned  primarily  a 
stubborn  traumatic  conjunctivitis.  Exactly  how  long  a  time 
elapsed  between  the  date  of  the  injury  and  the  development 
of  the  tumor  as  it  appeared  at  the  time  of  examination  is  not 
known.  According  to  the  patient's  statements,  it  was  be- 
tween three  and  five  years.  The  tumor  was  excised,  and  the 
gap  produced  by  the  dissection  covered  with  conjunctival 
flaps.  Healing  was  uneventful,  and  the  patient  left  the 
hospital  at  the  end  of  a  week. 

To  the  microscope  the  growth  revealed  the  following  char- 
acteristics: Externally  there  was  a  laj^er  of  stratified  squa- 
mous epithehum  arranged  in  a  papilliform  manner,  while 
between  the  papilla  there  was  a  rather  dense  connective- 
tissue  growth.  This  layer  of  epithelium  surrounded  an  area 
consisting  for  the  greater  part  of  dilated  capillaries  and 
arterioles  filled  with  blood-cells.  The  remainder  of  the 
growth  was  composed  of  myxomatous  and  connective  tissue. 
The  epithelial  elements  were  in  no  sense  infiltrated,  and  had 
a  definite  relation  to  the  basement  membrane.  Many  of  the 
cells  showed  distinct  chromatin  filaments  in  their  nuclei,  and 
in  one  spot  there  was  an  appearance  resembling  pearly  body 
formation. 

Physical  Examination:  At  the  time  of  the  patient's 
second  admission  to  the  hospital  (December  2,  1919),  nine 
years  after  the  removal  of  the  epibulbar  papilloma  which 
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has  been  described,  the  phj'sical  examination  revealed  the 
following  conditions:  Lungs  negative;  heart  slightly  en- 
larged to  the  left,  with  weak  muscle  sounds  and  a  loud  sys- 
tolic murmur  over  the  aorta  and  at  the  mitral  area;  rhythm 
good,  and  no  evidence  of  decompensation;  no  dyspnea  or 
edema. 

The  urine  was  without  sediment,  free  from  albumin  and 
sugar,  and  contained  neither  casts,  cylindroids,  nor  crvstals. 
Blood  count:  Erythrocytes,  3,820,000;  leukocytes,  6,000; 
hemoglobin,  70  per  cent.  .Blood-pressure,  systohc,  155; 
diastolic,  95. 

Eye  Examinations:  R.  E.:  Negative  except  for  a  few 
striae  in  the  lens.  L.E.:  Protruding  between  the  lids  there 
was  a  large,  fungus-looking  mass,  approximately  2  cm.  in 
height,  arising  from  the  upper  corneoscleral  region,  over- 
hanging and  partly  adherent  to  the  cornea  in  front,  and 
extending  backward  along  the  scleral  expanse  for  2  or  3  cm., 
and  apparently  involving  the  tissues  more  posteriori}^  in  the 
orbital  cavity.  The  fundus  could  not  be  seen,  owing  to  the 
haziness  of  the  uncovered  part  of  the  cornea.  The  growth 
bled  easily,  was  of  a  dirty  grayish  color,  and  the  patient 
suffered  considerable  pain  deep  in  the  orbit  and  in  the  peri- 
orbital region. 

Operation:  Removal  of  the  eyeball,  and,  if  necessary, 
removal  of  the  orbital  contents,  was  ad\dsed,  and  on  Decem- 
ber 5,  1919,  this  procedure  was  adopted:  The  contents  of  the 
orbit,  together  with  the  eyeball,  were  exenterated  in  the 
usual  manner,  and  the  bleeding  controlled  by  packing  and 
pressing  against  the  apex  of  the  orbit  some  sm'gical  wax. 
The  cavity  was  looseh'  packed,  and  directly  in  the  center  of 
the  packing  two  radium  bullets  were  placed,  each  containing 
30  mgm.  of  radium,  which  remained  in  position  for  eighteen 
hours.  Convalescence  proceeded  without  complications,  and 
the  patient  was  discharged  four  weeks  after  the  operation, 
the  orbital  cavity  being  free  from  suppuration  and  markedly 
contracted,  the  only  dressing  required  being  a  small  ball  of 
surgical  gauze.  Up  to  the  present  time  no  report  has  been 
received  from  the  patient  indicating  any  return  of  the  gro\\i;h, 
although  he  has  not  actually  been  examined  in  the  hospital 
since  January  14,  1920. 

Gross  Appearance  of  the  Specimen:  Glycerin-jelly  mount 


Fig.  4. —  (a)  Low  jjowcr.     (b)  High  power.     Xests  of  canrrr  cells  in  a  deli- 
cate connective-tissue  stroma. 
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Fig.  5. —  (A)  Low  power.  Small  spindle-celled  heniangiosarcoma.  Tumor 
lohule  made  up  of  spindle-cells  and  l)lood  siinises.  ( B)  High  power.  Blood- 
channel  walls  formed  ot  tumor  cells. 
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of  half  of  the  eyeball,  including  a  mushroom-shaped  tumor, 
which  arises  from  the  conjunctiva  of  the  corneoscleral  junc- 
tion and  extends  i)osteriorly,  together  with  the  adjacent 
orbital  tissue.  The  growth  is  in  close  contact  with  the  sdeni, 
but  does  not  penetrate  it.  The  tumor  included  in  the  speci- 
men, about  1x1.5x2  cm.,  is  circumscribed,  non-encapsu- 
lated, and  has  a  lol)ular  exterior.  The  cut  surface  of  the 
growth  is  of  a  dirty  white  color,  surrounded  by  a  marginal 
zone  of  varying  thickness.  A  lobule  of  the  neoplasm  has 
encroached  upon  the  upper  cornea  for  a  distance  of  about 
half  a  centimeter.  The  cornea  is  hazy,  and  there  is  a 
punched-out,  central  ulcer.  The  lens  has  been  slightly  dis- 
located backward,  and  there  is  extensive  detachment  of  the 
retina,  but  no  gross  signs  of  exudation,  inflammation,  or 
neoplastic  tissue  within  the  eyeball,  which  is  of  normal  size 
(Fig.  2). 

Microscopic  Appearances  of  the  Specimen:  The  tumor  is 
composed  of  small,  squamous  epithehal  cells,  and  has  origi- 
nated in  the  conjunctiva,  at  or  just  posterior  to  the  limbus, 
or,  in  other  words,  at  the  position  occupied  by  the  upper  part 
of  the  papilloma  removed  nine  years  previously.  The 
growth  is  entirely  extra-ocular;  the  blood-vessels  underlying 
it  in  the  limbic  zone  are  engorged,  with  marked  perivascular 
round-celled  infiltration.  The  sclera  is  without  special 
pathologic  features,  and  the  cornea  shows  only  the  evidence 
of  pressure  edema  and  the  lesions  of  the  central  ulcer  before 
noted.  Both  retina  and  choroid  are  largely  detached  and 
distributed  along  the  choroid  posteriorly,  and  between  it  and 
the  sclera  there  is  a  moderate  amount  of  deeply  eosin-stained, 
vacuolated  exudation  of  blood  origin.  There  are  no  evidences 
of  inflammation  (Figs.  3  and  4). 

Fragments  of  the  deeper  orbital  tissue  are  composed  of 
normal  areolar  fatty  tissue,  blood-vessels,  nerves,  and 
voluntary  muscle.  Sections  of  the  tissue  of  the  orbit  ad- 
jacent to  the  growth  are  composed  of  the  normal  structure 
of  this  region,  save  only  for  considerable  infiltration,  which 
suggests  chiefly  the  effects  of  traumatic  hemorrhage,  but 
does  not  definitely  exhibit  neoplastic  tissue. 

Comment. — After  an  injury  from  violent  contact  with  the 
spines  of  the  fin  of  a  fish,  followed  by  a  prolonged  period  of 
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traumatic  conjunctivitis,  in  turn  succeeded,  about  three 
years  later,  by  the  development  of  a  papilloma  at  the  corneo- 
scleral junction,  there  originated,  several  years  after  its 
removal  (the  exact  period  is  not  known),  an  epibulbar, 
squamous-celled  carcinoma,  taking  its  origin  at  the  upper 
part  of  the  area  from  which  the  original  growth  was  removed. 

The  probable  relation  of  an  injury  to  the  development  of 
a  papilloma  of  the  limbus,  as  in  the  present  case,  is  interesting 
and  well  known.  The  invasion  of  the  cornea  is  usually  a 
later  process.  That  recurrence  in  the  form  of  an  epithelioma 
may  follow  removal  of  a  papilloma  in  this  situation  has  been 
noted  in  not  a  few  instances,  and  it  is  suggestive  that  the 
microscopic  examination  of  the  original  growth  revealed  in 
one  spot  an  appearance  resembling  pearly  body  formation. 
When  this  papilloma  was  excised,  radium  treatment  of  such 
a  neoplasm  was  practically  unknown,  nor  was  the  method  of 
electric  desiccation  available.  I  think  it  likely  that  such  a 
technic  in  the  treatment  of  a  growth  of  this  description  offers 
a  better  chance  of  avoiding  a  recurrence  in  a  malignant  form 
than  excision. 

Of  practical  importance  in  connection  with  epibulbar 
carcinomas  is  invasion  of  the  interior  of  the  eyeball,  which 
in  the  present  instance  did  not  take  place.  Shumway  and  I, 
discussing  this  question  in  a  paper  before  this  Society  in 
1913,*  have  quoted  some  opinions  and  statistics  which  are 
here  reproduced:  Some  authors,  for  example,  Axenfeld, 
Greeff,  Wintersteiner,  and  Saemisch,  consider  that  epibulbar 
carcinomas  rarely  penetrate  the  globe,  while  Ginsberg  and 
Parsons  express  an  opposite  opinion.  In  53  eyeballs  with 
epibulbar  carcinoma,  the  records  of  which  we  found  in  the 
literature,  perforation  occurred  in  20,  or  37.6  per  cent. 
Hence,  although  the  cornea  and  sclera  offer  a  considerable 
resistance  to  the  growth  of  the  tumor,  especially  if  Bowman's 
membrane  is  intact,  it  is  evident  that  perforation  occurs  in 

*  Archives  of  Ophthalmology,  vol.  xliii,  No.  41913. 
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a  number  of  cases,  especially  if  the  neoplasm  has  been  pres- 
ent for  a  long  period  of  time.  Naturally,  this  percentage  is 
relatively  too  high,  because  the  eyes  examined  were  those  in 
which  the  lesion  had  assumed  serious  proportions  demand- 
ing enucleation. 

Frequency  of  perforation  depends  largely  upon  the  site 
of  the  tumor.  It  has  been  found  that  those  growths  which 
are  situated  at  the  corneal  limbus  are  much  more  apt  to 
penetrate  the  globe  than  those  placed  at  a  distance  from  it, 
and,  as  is  well  known,  the  region  of  the  penetrating  ciliary 
vessels  presents  a  feeble  resistance  to  a  growing  carcinoma, 
because  its  cells  invade  the  tissue  along  the  perivascular 
lymph-sheaths. 

As  the  microscopic  examinations  of  the  orbital  tissue 
adjacent  to  the  tumor  did  not  definitely  reveal  neoplastic 
tissue,  it  may  be  questioned  whether  exenteration  of  the 
orbit  was  necessary,  and  yet  only  three  months  after  the 
enucleation  of  an  eye  with  the  epibulbar  carcinoma,  re- 
ported by  Shumway  and  myself,*  although  exploration  of  the 
orbit  failed  to  reveal  suspicious  tissue,  there  was  a  large  re- 
currence requiring  a  complete  exenteration  of  the  orbital 
contents.  With  this  case  in  mind,  and  because  of  the  appar- 
ent involvement  of  some  of  the  orbital  tissue  close  to  the 
tumor,  removal  of  the  entire  orbital  contents  was  justified. 

The  use  of  radium  after  the  operation  requires  no  com- 
ment, save  only  to  point  out  that  it  lessens  the  danger  of 
recurrence,  seems  to  enhance  the  rapidity  of  the  healing 
process,  and  undoubtedly  ameliorates  post-operative  pain 
and  discomfort. 

Case  2. — Small,  Spindle-celled  Hemangiosarcoma  of  the 
Lower-  Eyelid  of  a  Child  Aged  Five  Months. — F.  K.,  a  white 
female  infant  of  five  months,  was  admitted  to  the  Eye  Ward 
of  the  University  Hospital  on  November  24,  1919,  because 
of  a  tumor  of  the  right  lower  eyelid. 

*  Loc.  cit.  ' 
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Histor}^:  Ten  weeks  prior  to  admission  the  child's  mother 
first  noted  a  "blue  mark"  along  the  eyehd.  This  rapidly 
increased  in  size  until  the  whole  hd  was  involved.  .The  child, 
a  first  baby,  has  always  been  healthy,  was  exceedingly  well 
nourished,  and  the  general  physical  examination  was  en- 
tirely negative. 

Ocular  Examination:  Both  eyes  were  normal  in  all  re- 
spects, and  the  conjunctival  surface  health3^  Extending 
practically  the  entire  length  of  the  right  lower  Hd  there  was 
an  oblong  swelling  of  bluish  color,  slightly  lobulated  to  the 
touch,  to  which  was  also  revealed  a  series  of  cords  assumed 
to  be  distended  vessels.  The  skin  surface  appeared  to  be 
normal,  nor  was  the  integument  adherent  to  the  underlying 
tissue.  The  tumor  became  turgid,  purpUsh  in  color,  and 
seemed  to  increase  in  size  when  the  child  cried.  A  tentative 
diagnosis  of  cavernous  angioma  was  made  and  its  removal 
advised. 

Operation:  An  operation  was  performed  on  November  27, 
1919,  and  the  growth  dissected  from  its  bed.  On  exposure 
it  was  found  to  be  covered  with  a  delicate,  translucent  tissue, 
which  evidently  was  not  adherent  to  the  growth,  from  which 
it  was  easily  stripped.  On  the  surface  of  the  tumor  were  a 
number  of  large  veins  of  bluish  color.  The  neoplastic  tissue 
was  of  a  slightl}^  reddish-gray  color,  and  apparently  took  its 
chief  point  of  origin  from  the  outer  end  of  the  lid.  The 
wound  was  closed  with  interrupted  silk  sutures,  leaving  at 
the  outer  end  a  small  orifice  through  which  a  radium  tube 
(dosage,  15  mgm.)  was  inserted  beneath  the  suture  line  along 
the  length  of  the  incision,  and  allowed  to  remain  in  place  for 
ten  hours.  Very  little  reaction  followed  this  procedure,  and 
at  the  end  of  four  days  the  child  was  discharged,  the  wound 
being  completely  healed. 

Microscopic  Examination:  The  growth,  non-encapsulated 
and  irregular  in  outline,  is  composed  of  variously  sized  round 
and  oval  islands  of  tissue,  separated  one  from  another  by 
areolar  fatty  and  fibrous  connective  tissue.  These  islands 
are  all  similar  in  structure,  and  are  composed  of  numerous 
blood-channels  supported  by  densely  packed  and  irregularly 
arranged  spindle  cells  of  the  young  connective-tissue  type. 
A  few  of  the  largest  blood-spaces  have  poorly,  developed 
walls,  chiefly  made  up  of  connective  tissue,  but  the  walls  of 
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all  of  the  capillary  spaces  and  many  of  the  larger  blood 
smuses  are  composed  of  tumor  cells.  Some  of  tjie  blood- 
spaces  show  a  characteristic  "combing"  "of  the  cells  which 
form  their  walls.  Areas  of  hemorrhage  are  visible  in  the 
intei-stitial  areolar  tissue.  There  is  no  melanotic  pigmenta- 
tion. The  growth,  therefore,  is  a  small,  spindle-celled 
hemangiosarcoma  (Fig.  5,  a  and  h). 

Comment. — A  goodly  number  of  cases  of  sarcoma  of  the 
eyelid  are  on  record,  and  in  this  country  statistical  informa- 
tion in  this  regard  has  been  published  by  Wilmer  (1895), 
Veasey  (1899),  AUing  (1907),  and  Shumway  and  myself 
(1911).  At  the  time  of  the  last-named  report  at  least  80 
cases  had  been  described,  and  since  then  others  have  been 
reported.  In  the  collection  made  by  Shumway  and  myself* 
in  43  per  cent,  of  the  cases  the  sarcoma  was  round-celled,  in 
40  per  cent,  spindle-celled,  while  in  the  remainder  the  cellu- 
lar type  was  mixed.  Between  30  and  40  per  cent,  of  these 
lid  tumors  are  pigmented.  Parsons  records  11  per  cent,  of 
myxosarcomas.  Angiosarcomas  and  cylindromas  are  said 
to  occur  more  frecjuently  than  myxosarcomas.  Some  of  the 
reported  cases  of  round-cell  sarcoma  were  probably  lympho- 
mas. 

In  Wilmer's  Hst  the  age  of  the  patients  affected  varied  be- 
tween ten  months  and  seventy-six  years.  I  have  removed 
a  sarcoma  from  the  lid  of  a  negress  aged  eighty-one.  Five 
months,  the  age  of  the  subject  of  this  paper,  must  place  this 
patient  among  the  very  youngest  of  those  whose  histories 
have  been  published. 

Although  often  small  at  the  time  of  their  removal,  some  of 
these  tumors  reach  unusual  size,  especially  the  myxosarco- 
mas. I  have  recorded  one  such  growth  which  attained  a 
weight  of  247  grams;  its  size  was  10  by  8  by  6  cm. 

Up  to  a  month  ago  there  was  no  evidence  of  recurrence  of 

*  Transactions  of  the  Ophthalmic  Section  of  the  College  of  Physicians  of 
Philadelphia,  1911. 
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the  tumor  described  in  this  communication,  but  quite  re- 
cently the  child  was  examined,  and  below  the  line  of  incision, 
at  the  outer  end  of  the  lid,  a  distinct  bluish  color  is  visible, 
although  no  growth  can  be  detected  on  palpating  this  area. 
This  coloration,  however,  is  certainly  suggestive,  and  the 
child  will  be  under  constant  observation  and,  if  required, 
radium  treatment. 

Case  3. — Concussioned  Eye  Following  Revolver-shot  Wound 
of  Orbit;  Microscopic  Examination  of  the  Enucleated  Globe. — 
J.  C,  a  colored  man  aged  thirty,  was  admitted  to  the  Eye 
Ward  of  the  University  Hospital  on  September  10,  1919, 
within  one  hour  after  he  had  been  shot  with  a  45-caliber 
revolver,  held  at  close  range,  through  the  right  orbit. 

Physical  Examination:  The  patient,  a  well-nourished 
adult,  was  badly  shocked  and  rallied  rather  slowly  under 
anti-shock  treatment.  General  physical  examination  failed 
to  reveal  any  abnormal  condition  other  than  that  produced 
by  the  injury.  The  bullet  had  entered  the  left  side  of  the 
nose  on  a  level  with  the  eyes,  had  traversed  the  ethmoid  (as 
shown  by  the  a;-rays),  crossed  the  orbit,  and  was  lodged  in  a 
region  outside  of  its  walls  to  the  right  and  below  the  apex. 

Ocular  Examination:  Except  for  a  few  powder  burns  of 
the  hd,  the  left  eye  was  normal  and  had  normal  vision. 

The  right  eye  was  markedly  proptosed,  the  conjunctiva 
intensely  chemotic  and  ecchymotic,  the  lids  swollen  and 
containing  extra vasated  blood.  The  cornea  was  clear,  the 
shape  of  the  eyeball  apparently  unchanged,  and  the  ophthal- 
moscope revealed  in  typical  profusion  the  lesions  which 
Colonel  Lister  has  described  as  those  pecuhar  to  the  ''grossly 
concussioned  fundus." 

Everywhere  there  were  sheets  and  clouds  of  hemorrhage; 
the  disc  was  only  dimly  made  out,  being  partly  covered  with 
blood,  and  completely  surrounded  by  wide-spread  areas  of 
hemorrhage.  Here  and  there  were  white  patches.  Some  of 
the  blood  was  apparently  preretinal  in  situation,  but  there 
was  no  free  hemorrhage  in  the  vitreous.  The  eye  was  en- 
tirely blind.  The  tension,  as  far  as  it  was  possible  to  measure 
it,  was  neither  elevated  nor  lowered.  The  patient  suffered 
much  pain.    Within  twelve  hours  the  cornea  was  too  steamy 


Fig.  6. — A,  S(>paratioii  of  retina  on  one  side  and  ))osition  from  which  sec- 
tion of  retina,  choroid,  and  sclera  was  made.  B.  Section  of  retina,  choroid,  and 
sclera,  showing  distrilnition  of  hemorrhage,  as  noted  in  text. 


'x^- 


Fig.  7. — Transverse  .section  of  ojitic  nerve.  .\trni)liv  of  nerve-fibers,  peri- 
neural hemorrhage,  fibrosis  of  diua  with  inlraiiural  iieinorrhage  and  peri- 
vascular pigmentation. 
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to  allow  further  study  of  the  fundus,  and  a  small,  yellowish 
infiltration  began  to  appear  slightly  below  its  center.  The 
exophthalmos  and  the  pain  had  markedly  increased. 

The  eyeball  was  therefore  enucleated,  and  showed  no  sign 
of  rupture,  although  carefully  inspected.  The  tissues  of  the 
orbit  were  infiltrated  with  blood,  and  the  wound  of  exit 
through  the  outer  orbital  wall  far  posteriorly  was  explored 
without  detecting  the  bullet.  About  10  mm.  of  the  orbital 
nerve  was  secured,  and  its  coats  were  intact,  although  evi- 
dently bruised,  but  it  had  not  been  jerked  from  its  entrance 
point  into  the  globe.  The  patient  made  an  uncomplicated 
recovery,  and  was  discharged  from  the  hospital  one  week 
after  admission. 

Microscopic  Examination  of  the  Eyeball  and  Optic  Nerve : 
A  large  number  of  sections  of  the  eyeball  (22)  and  of  the 
optic  nerve  (39),  were  prepared.  The  cornea  is  somewhat 
conical  in  shape,  and  contains  no  lesions  other  than  those 
which  were  clinically  evident.  At  the  limbic  region  of  the 
cornea  there  are  vascular  engorgement,  interstitial  hemor- 
rhage, and  lymphocytic  and  polymorphonuclear  infiltration. 

The  anterior  chamber  is  deep  and  free  from  exudate.  The 
lens  occupies  its  normal  position  and  shows  no  pathologic 
changes.  The  iris  and  ciliary  body  are  congested  and  mark- 
edly edematous.     The  vitreous  is  negative. 

The  retina  is  widely  detached  on  one  side  (Fig.  6,  A),  and 
everywhere  is  the  seat  of  extensive  areas  of  hemorrhage,  most 
marked  in  the  layers  of  the  rods  and  cones.  In  all  its  layers 
are  the  evidences  of  cellular  distortion  due  to  coexisting 
edema. 

Throughout  the  choroid  there  are  numerous  and  extensive 
interstitial  hemorrhages.  Except  for  the  presence  of  superfi- 
cial areas  of  hemorrhage,  the  sclera  exhibits  no  lesions  (Fig. 
6,B). 

Examination  of  a  number  of  serial  sections  (1-13)  of  the 
optic  nerve  (retrobulbar  and  transversely  cut)  reveals  the 
following  conditions:  The  central  vessels  contain  a  few  red 
cells  and  many  leukocytes.  The  lamina  cribrosa  stands  out 
sharply,  and  is  accentuated  by  an  almost  total  destruction 
of  the  optic  nerve-fibers.  The  nerve-fibers  which  remain 
exhibit  edema,  hydropic  degeneration,  and  are  infiltrated 
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with  lymphocytes  and  polynuclears.  The  fibrous  septa  are 
also  thickly  infiltrated. 

Between  the  pial  and  dural  portions  of  the  optic  nerve 
sheath  there  is  an  area  of  hemorrhage  -which  circumscribes 
the  nerve.  The  extradural  lesions  included  in  these  sections 
are  the  seat  of  interstitial  hemorrhage,  edema,  and  lympho- 
cytic and  polynuclear  infiltration  (Fig.   7). 

The  sections  of  the  optic  nerve  as  it  enters  the  globe  (27- 
37)  indicate  considerable  sweHing  of  the  nerve-head.  The 
fibers  are  degenerated,  finely  vacuolated,  and  thickly  infil- 
trated with  lymphocytes;  an  occasional  pol^^morphonuclear 
is  visible.  The  cause  of  this  swelling  of  the  nerve-head  ap- 
pears to  be  an  acute  inflammatory  condition.  Special  tan- 
gential sections  of  the  posterior  pole  of  the  eyeball,  not  in- 
cluding the  optic  nerve,  show,  in  so  far  as  the  retina  and 
choroid  are  concerned,  the  hemorrhagic  lesions  already  de- 
scribed. 

Comment. — Many  concussioned  eyeballs,  both  in  early  and 
late  stages,  have  been  examined  ophthalmoscopically  and 
microscopically  during  the  late  war,  and  we  are  indebted 
especially  to  Colonel  Lister,  to  Lagrange,  and  to  v.  Szily  for 
information  in  this  regard.  Some  of  these  data,  as  well  as 
some  of  my  own  observations,  I  have  summarized  in  a  paper 
entitled  "Concerning  Concussion  and  Contusion  Injuries  of 
the  Eyes  in  Warfare." 

Evidentl}^  the  case  in  question  belongs  to  that  group  in 
which  the  concussion  results  are  produced  by  the  passage  of 
a  missile  through  the  orbit  behind,  without  rupture  of  the 
globe.  Its  chief  interest  resides  in  the  fact  that  the  eye 
was  secured  very  early  after  the  effects  of  the  concussion 
had  produced  the  ophthalmoscopic,  lesions  which  have  been 
described,  added  to  which  are  those  evident  within  the  sheath 
of  the  optic  nerve.  These  lesions  antedate  by  a  considerable 
time  those  which  occur  later,  that  is  secondarily,  the  most 
important  being  atrophic  chorioretinitis  (spots  of  atrophy, 
exposed  scleral  areas  and  pigment  distribution,  heaping  and 
fringing)  and  proliferating  chorioretinitis.     This  secondary 
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chorioretinitis  proliferans  is  essentially  a  cicatricial  process, 
with  organization  of  hemorrhages.  But  this  is  of  less  im- 
portance than  the  irritating  effect  of  the  hemorrhages,  al- 
ready noticeable  in  specimens,  on  the  connective  tissue  of  the 
retinochoroidal  layers  inciting  them  to  active  proliferation 
and  the  formation  of  tracts,  areas,  and  masses  of  fibrous 
tissue.  The  whole  process  and  picture  differ  materially  from 
the  so-called  proliferating  retinitis  of  recurring  hemorrhages 
in  the  vitreous,  especially  in  3'oung  subjects,  often  noted  in 
civilian  life.  Of  marked  interest  are  the  extensive  degenera- 
tion of  the  optic  nerve-fibers  and  the  lymphocytic  and  poly- 
nuclear  infiltration,  as  well  as  the  hemorrhages  in  the  optic 
nerve-sheath  which  have  many  times  been  noted  in  eyes 
examined  after  concussion  injuries  during  warfare.  Evi- 
dently in  this  case  the  missile,  passing  through  the  orbit, 
bruised  but  did  not  penetrate  the  eyeball,  and  caused  the 
extensive  hemorrhagic  lesions  of  the  retina  and  choroid, 
bruised  but  did  not  cut  across  the  optic  nerve,  and  caused  a 
rapid  destruction  and  hydropic  degeneration  of  most  of  its 
fibers  and  a  hematoma  of  the  sheath.  These  conditions  also 
explain  the  marked  papilledema,  microscopically  evident, 
which  was  beginning  to  take  on  the  lesions  of  an  acute  in- 
flammatory edema. 

DISCUSSION. 
Dr.  Edward  Jackson,  Denver,  Colo. :  I  was  particularly 
interested  in  Dr.  de  Schweinitz's  first  case,  from  having  seen 
one  very  similar.  The  growth  must  have  been  first  noticed 
some  twenty  years  ago.  The  patient  was  under  the  care  of 
Dr.  Coover,  and  I  saw  him  in  consultation  and  saw  the  opera- 
tion. It  was  very  typical  in  every  way  of  papilloma,  both 
macroscopically  and  microscopically.  It  was  removed.  He 
was  free  from  recurrence  for  some  years,  but  it  gradually  re- 
turned, I  think,  nearly  ten  years  after  the  first  removal.  It 
extended  over  the  cornea  and  a  good  deal  of  the  conjunctiva 
adjoining.  It  was  again  removed  and  the  base  cauterized 
with  nitric  acid.     For  a  time  he  was  again  free  from  recur- 
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rence,  but  within  the  last  year  has  presented  himself  with  a 
still  larger  growth,  and  submitted  to  the  removal  of  not  only 
the  eyeball,  but  the  tissues  of  the  orbit.  A  microscopic  ex- 
amination has  shown  it  is  distinctly  an  epithelioma. 

Dr.  F.  Phinizy  Calhoun,  Atlanta,  Ga. :  I  wish  to  men- 
tion the  following  case  in  connection  with  Dr.  de  Schweinitz's 
first  report :  A  Mississippi  farmer,  aged  sixty-four  years,  had 
complained  of  defective  vision  in  one  eye  for  eighteen  years. 
A  pterygium  operation  had  been  performed,  and  two  years 
later  a  small  growth  developed  on  the  eye  at  a  site  not  de- 
finitely determined  by  the  patient.  The  growth  was  re- 
moved, and  according  to  the  patient's  statement  it  was  not 
malignant.  The  eye  remained  quiet  for  several  months, 
when  a  swelling  in  the  lower  lid  was  noted,  and  which,  being 
mistaken  for  a  large  chalazion,  was  incised  and  curetted  by 
his  local  oculist.  The  tumor  then  rapidly  increased  in  size, 
and  six  weeks  later  I  saw  him.  There  was  a  mass  the  size  of  a 
hazelnut  attached  to  the  globe  and  covered  by  the  lower  lid. 
The  upper  limit  of  the  tumor  was  above  the  lower  limbus. 
In  the  upper  lid  there  was  marked  trachomatous  scarring 
and  vision  was  reduced  to  18/200  on  account  of  a  pannus. 
All  cilia  had  been  epilated  for  an  entropion.  The  tumor  was 
easily  shelled  out  from  its  scleral  attachment  ^  and  when  the 
pathologist  reported  two  days  later  that  it  was  a  carcinoma, 
appropriate  radium  treatment  was  given.  Enucleation  had 
been  urged  but  refused. 

Two  months  later  the  patient  returned  for  observation, 
when  to  mj^  surprise  the  pannus  had  disappeared  and  vision 
was  20/70.  The  lid  was  quiet,  except  for  a  symblepharon. 
One  year  later  a  pre-auricular  gland  enlarged,  which  was  re- 
moved together  with  a  small  granulation  in  the  scar  of  the 
original  wound.  Both  proved  to  be  carcinomatous.  Enuclea- 
tion was  again  urged,  but  declined.  A  few  weeks  ago — six 
years  after  my  first  operation — I  again  saw  the  patient.  All 
was  well,  except  the  recurrence  of  the  pannus. 

Irritation  of  the  globe  from  the  pterygium  and  the  trachoma 
with  its  sequelae  I  believe  were  contributing  factors  in  the 
production  of  the  growth;  while  surgery,  radium  especially, 
and  the  obstinacy  of  the  patient  saved  the  globe. 

The  proper  surgical  procedure  in  any  case  of  epibulbar 
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carcinoma  is  always  a  matter  of  grave  concern  to  me,  and  the 
dictum  of  the  essayist,  expressed  in  a  paper  before  this  So- 
ciety in  1913,  is  worth  remembering:  that  is,  if  the  growth  is 
small  and  situated  at  the  limbus,  a  deep  excision  may  be 
made,  but  the  case  closely  watched  for  developments; 
whereas  a  larger  growth,  further  removed  from  the  limbus, 
may  be  excised  with  greater  safety,  as  it  is  further  away  from 
the  penetrating  ciliary  vessels. 


BILATERAL  GLIOMA:     REPORT  OF  A  CASE  UN- 
SUCCESSFULLY TREATED  WITH  RADIUM. 

ARNOLD  KNAPP,  M.D., 

New  York. 

The  occurrence  of  glioma  in  both  eyes,  estimated  at  20  per 
cent,  of  the  cases,  is  regarded  as  the  localization  of  a  primary 
tumor  in  the  two  eyes;  i.e.,  the  growth  in  the  second  eye  is 
not  an  extension  from  the  first.  In  this  bilateral  localization 
the  condition  is  usually  observed  in  the  early  years — in  94  per 
cent,  of  the  cases  the  patients  were  under  four  years.  The 
involvement  of  the  second  eye  is  generally  noted  at  the  same 
time  with  that  in  the  first  eye,  but  the  growth  is  less  ad- 
vanced. Occasionally  the  growth  in  the  second  eye  is  ob- 
served some  time  later;  in  a  few  cases  long  intervals  elapsed 
between  the  enucleation  of  the  first  and  the  affection  of  the 
second  eye.  It  is  possible  that  the  condition  in  the  second 
eye  has  been  overlooked,  or,  as  Leber  says,  the  beginning 
may  be  microscopic  and  hence  escape  even  careful  ophthal- 
moscopic examination. 

Always  congenital,  the  tumor  at  first  passes  through  a 
stage  of  very  slow  growth,  when  it  may  be  quite  latent,  and 
it  is  only  the  late  stages  which  show  a  rapid  growth  and  cause 
symptoms. 

Length  of  Interval  Betweeri  the  Involvement  of  the  Two  Eyes. 
— A  number  of  cases  are  on  record  where  the  interval  be- 
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tween  the  involvement  of  the  first  and  second  eye  was  three 
and  four  years. 

Thus  Vetsch^  reported  a  case  in  which  the  interval  was 
three  years  between  the  onset  in  the  first  and  the  second  eye. 
von  Grollman-  observed  a  case  with  four  years'  interval. 
.Treacher  Collins^  observed  a  case  with  an  interval  of  three 
years.  In  the  discussion  of  this  case  Lawford^  referred  to  a 
case  in  which  a  growth  was  observed  in  the  second  eye  of  a 
child  whose  eye  was  removed  for  glioma  two  years  pre- 
viously. Enucleation  was  refused,  vision  gradually  deterio- 
rated, and  three  years  later  the  eye  was  hard,  blind,  and  a 
yellow  reflex  was  noted.  The  slowness  (three  years)  of  the 
growth  in  the  second  eye  is  of  interest. 

In  the  case  which  furnishes  the  subject  of  this  paper  the 
interval  of  time  before  the  involvement  of  the  second  eye 
became  noticeable  was  four  and  one-half  years. 

Maghy^  reported  a  case  of  bilateral  glioma  of  the  retina  in 
which  the  second  eye  became  affected  thirteen  years  after  the 
first.  The  first  eye  affected  was  removed  for  glioma  in  1900, 
the  patient  being  then  two.  In  1913  vision  began  to  fail  in 
the  remaining  eye— thirteen  years  after  the  enucleation  of 
the  first  eye.  The  diagnosis  was  obscure  and  treatment 
without  avail.  The  eye  was  finally  excised  because  of  pain 
in  1918.    Microscopically  glioma  retinae  was  found  present. 

Glioma  always  undergoes  regressive  changes,  ending  in 
necrosis  with  fatty  and  calcareous  degeneration  of  the 
necrotic  tissue.  The  necrotic  parts  are  the  opaque  white  dots 
and  streaks,  while  the  young  tissue  is  gray  or  grayish  pink 
and  translucent.  The  fatty  parts  soften  into  an  amorphous 
fluid,  with  granules  (calcification),  hyperemia  of  the  vessels, 
and  hemorrhages. 

Retrogressive  Changes  with  Preservation  of  Sight. — Retro- 
gressive changes  may  occur  in  eyes  which  still  can  see,  and  a 
spontaneous  recovery  of  retinal  glioma  is  possible.    Glioma 
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of  the  retina,  particularly  when  affecting  the  second  eye,  may 
show  a  varying  degree  of  malignancy. 

Meller*^  reported  on  a  case  of  true  glioma  retinae  in  a  second 
eye  in  which  there  was  no  progress  in  the  tumor  growth  for 
five  years,  and  in  fact  in  the  latter  part  definite  signs  of 
retrogression  were  present.  This  eye  in  1910  presented  a 
yellowish  mass  about  6  disc  diameters  below  the  disc  and 
extended,  several  disc  diameters  broad,  to  the  periphery  for 
about  3  disc  diameters.  This  mass  projected  into  the  vit- 
reous with  several  tortuous  and  dilated  vessels.  A  second 
yellowish-white  mass  was  present  beyond.  A  third  growth 
appeared  in  the  extreme  temporal  periphery.  The  disc  was 
peculiar  in  that  the  vessels  downward  were  thickened  and 
tortuous.  These  masses  somewhat  enlarged  in  1911,  re- 
mained stationary  in  1912,  and  the  case  was  not  seen 
again  until  1915,  when  the  vision  was  found  to  be  normal, 
disc  and  vessels  normal;  the  tumor  mass  was  still  present, 
but  flattened,  resembling  choroidal  atrophic  areas,  except 
that  it  contained  white,  calcareous-like  masses.  The  smaller 
mass  contained  these  white  areas  surrounded  by  a  dark-gray 
pigmented  zone.  The  many  thick  and  tortuous  vessels  on 
these  masses  had  disappeared.  The  enucleated  eye  showed 
a  typical  glioma  retinae.  Purtscher^  speaks  of  two  members 
of  a  glioma  family,  one  a  boy  of  five  and  a  woman  of  twenty- 
nine,  who  presented  a  peculiar  picture  of  choroidal  changes 
which  was  regarded  at  the  Fuchs  Clinic  as  undoubtedly 
retrogressive  glioma.  Siegrist^  reported  with  ophthalmo- 
scopic drawing  a  retrogressive  glioma  in  the  second  affected 
eye  of  a  child  of  three  and  one-half,  where  a  grayish  area 
occupied  the  macular  region  with  a  prominent  white,  glisten- 
ing, central  lobular  mass.  Seven  years  later^  the  white  mass 
above  and  to  the  outer  side  of  the  macula  was  the  same,  and 
the  individual  figures  were  somewhat  more  sharply  defined. 
The  disc  and  the  macula  seemed  perfectly  normal.    In  the 

14 


210  Knapp:  Bilateral  Glioiyia. 

periphery,  up  and  in,  there  still  remained  a  diffuse,  greenish- 
white  area.    The  vision  was  6/6. 

The  ophthalmoscopic  picture  in  these  cases  of  regressive 
glioma  is  quite  unusual.  The  changes  usually  occur  about 
the  optic  nerve  and  macula  at  the  posterior  pole,  and  consist 
in  irregular  choroidal  atrophic  areas  with  flat  detachment  of 
the  retina  by  peculiar  whitish  masses  and  abnormal  vessels. 
Much  more  frequent  is  complete  necrosis  of  the  gliomatous 
tumor  and  shrinkage  of  the  eye. 

Retrogressive  Changes  with  Shrinkage  of  Eyeball,  Rarely  with 
Preservation  of  Life. — Temporary  retrogression  in  glioma  has 
been  frequently  observed ;  generally  growth  sets  in  again  and 
progresses,  leading  to  perforation  of  the  eyeball  and  death. 
Occasionally  the  eye  affected  with  glioma  shrinks.  Accord- 
ing to  Leber,  the  shrinkage  is  not  due  to  the  regression  of  the 
glioma,  but  is  caused  by  an  intermediary  plastic  uveitis 
which  then  ends  in  phthisis  bulbi.  The  cases  in  which  this 
occurs,  and  no  living  glioma  cells  remain,  are  unusual. 

Parsons^^  reports  on  a  case  of  glioma  retinae  in  a  shrunken 
globe.  The  shrunken  eyeball  contained  necrotic  cells  re- 
sembling cells  in  the  degenerate  parts  of  glioma.  The  blind- 
ness of  the  eye  dates  from  an  attack  of  measles  at  the  age  of 
eight  months,  or  eighteen  months  before  the  child  came  under 
observation.  He  succeeded  in  collecting  14  cases  of  glioma 
retinae  associated  with  shrunken  globe.  In  10  of  these  the 
other  eye  was  the  seat  of  the  glioma.  The  shrinking  occurred 
after  perforation  the  result  of  extra-ocular  extension  of  the 
growth,  and  in  others  inflammatory  symptoms  preceded  the 
phthisis  bulbi. 

Berrisford^^  found  20  cases  of  gliomata  in  shrunken  eyes 
recorded  in  the  literature  and  publishes  one  case.  O'Connor^^ 
reported  the  history  of  a  case  of  glioma  and  phthisis  bulbi 
in  the  first  eye  and  glioma  with  orbital  extension  in  the 
second  eye.  Verhoeff,  who  made  the  microscopic  examina- 
tion of  the  first  eye,  regards  the  glioma  as  primary  and  the 
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phthisis  biilbi  as  following  an  inflammatory  reaction  about 
the  necrotic  tumor.  Knieper''^  reported  on  a  case  where 
shrinkage  of  an  eye  following  glioma  retina?  was  under  ob- 
servation for  a  period  of  eleven  years.  This  author  has  col- 
lected all  previous  publications  of  phthisis  bulbi  in  retinal 
glioma.  Her  own  case  was  that  of  a  bilateral  glioma  where 
one  eye  was  enucleated  and  removal  of  the  second  eye  was 
not  permitted.  Eleven  years  later  the  child  was  accidentally 
found  in  a  blind  asylum  and  a  very  small  phthisical  eyeball 
was  discovered.  In  the  meanwhile  the  eye  had  first  enlarged, 
then  suddenly  perforated  and  collapsed.  Knieper  reviewed 
22  cases  found  in  the  literature,  and  found  in  the  majority 
that  the  observation  period  of  the  shrinkage  was  too  short, 
and  in  these  the  possibility  of  a  subsequent  growth  could  not 
be  excluded.  Wadsworth's  observation  is  quoted  in  this 
connection,  where,  after  phthisis  bulbi  existed  for  twenty 
months,  glioma  again  progressed. 

de  Kleijn^^  observed  a  case  of  bilateral  glioma  in  which  the 
second  affected  eye  without  inflammation  gradually  be- 
came smaller  and  blind.  The  eye  was  removed  and  con- 
tained calcareous  and  bony  tissue  and  gliomatous  material. 
Lindenfeld^^  reported  on  a  case  of  a  child,  four  years  old, 
with  glioma  in  the  right  eye  and  atrophy  of  the  left  eye.  The 
latter  at  first  became  enlarged,  red,  and  painful.  This  was 
abruptly  followed  by  shrinking  of  the  eye,  when  the  pain 
ceased,  and  the  eye  remained  small  for  two  years  without  any 
change.  The  right  eye  enlarged  and  extra-orbital  growth 
occurred.  Both  eyes  were  enucleated  and  the  shrunken  eye- 
ball showed  a  connective-tissue  mass  with  calcareous  de- 
posits, bone  formation,  and  no  traces  of  living  glioma  cells. 
This  case  shows  "spontaneous  cure"  by  complete  necrosis  of 
the  tumor  and*  shrinkage  of  the  eye. 

The  history  of  the  case  which  is  the  subject  of  this  paper 
is  as  follows: 
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W.  D.,  aged  six  and  a  half  years,  was  seen  on  April  28,  1919, 
with  a  history  that  at  the  age  of  two  the  left  eye  was  removed 
for  glioma  by  Dr.  George  W.  Swift,  of  Seattle,  November  4, 
1914.  About  four  months  ago  the  sight  in  the  remaining  eye 
seemed  to  be  defective,  and  a  diagnosis  of  glioma  was  made 
by  Dr.  Swift. 

The  boy  is  well  nourished,  fully  developed,  and  has 
apparently  enjoyed  good  health,  excepting  at  the  age  of  six 
months  there  was  some  fever  while  teething.  He  has  never 
suffered  from  enlarged  glands.  Examination  shows  absence 
of  the  left  eye.    The  orbital  cavity  is  normal. 

Right  ^ye:  Vision,  6/12.  The  anterior  segment  of  the 
eye  is  normal.  Tension  is  normal.  After  dilating  the  pupil, 
a  few  vitreous  opacities  are  found  to  be  present.  The  disc  can 
not  be  made  out,  being  hidden  by  a  round  subretinal  mass 
directly  below,  and  the  retinal  vessels  pass  forward  over  the 
swelling.  The  mass  is  distinctly  pink,  wdth  several  round, 
white  areas.  Its  elevation  is  6  D.  Below  this  there  is  a 
whitish  area,  like  organized  tissue,  which  projects  into  the 
vitreous.  Vessels  run  along  its  sides,  and  as  it  extends  down 
it  breaks  up  in  two  directions,  one  temporally,  to  join  a 
series  of  retinal  hemorrhages,  and  the  other  nasally  is  pro- 
longed into  a  number  of  intensely  white,  rounded  vitreous 
bodies,  directly  continuous  with  a  large  white  mass  which 
occupies  the  extreme  nasal  periphery  of  the  eye-ground. 
This  extends  as  far  downward  as  can  be  followed.  It  is  of  an 
intensely  white,  flufTy  appearance  without  detail,  except  at 
its  upper  margin,  where  there  is  another  pink  subretinal  mass 
surrounded  by  a  number  of  hemorrhages.  The  ophthalmo- 
scopic picture  is  regarded  as  typical  of  glioma,  particularly  on 
account  of  the  large  white  vitreous  bodies. 

The  Early  Ophthalmoscopic  Signs  of  Glioma  Retinae.- — The 
early  ophthalmoscopic  symptoms  of  glioma  retinae  are  not 
fully  described.  Now  that  the  importance  has  been  brought 
out  of  examining  the  second  eye  with  dilated  pupil  and 
narcosis  if  necessary,  our  knowledge  of  the  early  stages 
should  be  amphfied.  In  those  descriptions  that  are  on  record 
there  was  found  in  the  retina  a  sharply  defined,  opaque, 
grayish-white  area,  which  is  distinctly  prominent  and  some- 
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times  constricted  at  its  base.  The  surface  may  present 
several  flat  depressions.  Its  form  is  round  or  oval;  its  size 
varies  from  3^  to  4  disc  diameters.  It  arises  at  the  disc  or  in 
the  region  of  the  macula,  or  at  some  distance  away.  Some- 
times there  are  two  distinct  tumors.  One  author  observed 
at  the  posterior  pole  a  number  of  white,  nodular  elevations 
surrounded  by  pigment.  A  larger  mass  has  been  observed, 
surrounded  by  a  number  of  small  nodes.  Vessels  continue 
over  the  tumor,  branch,  and  disappear  in  its  substance,  then 
again  reappear.  In  other  cases  there  are  no  sharply  defined 
tumors,  though  there  is  a  general  prominence  suggestive  of 
a  beginning  detachment  of  the  retina.  Even  in  these  early 
stages  the  cases  show  a  tendency  to  divide  into  two  groups 
as  a  detachment  of  the  retina  is  present  or  absent.  If  there  is 
no  detachment,  a  white,  glistening,  nodular,  or  clefted  mass  is 
seen,  or  more  anterior  there  is  a  pale  white,  flat  reflex  or  tumor 
mass.  The  vitreous  contains  white  flocculent  masses  of 
various  size,  which  slowly  float  and  represent  miliary  tumor- 
nodules;  these  are  very  prone  to  absorb  or  degenerate.  The 
process  apparently  can  be  either  in  front  or  in  back  of  the 
retina.  There  is  a  distinct  difference  in  the  appearance  as 
the  growth  retrogresses  or  advances.  In  the  latter  stage  it 
is  pink,  while  in  the  former  it  is  white.  Hemorrhages  are  not 
infrequent. 

In  the  case  just  described  the  ophthalmoscopic  changes 
may  be  divided  into  those  which  are  subretinal,  rounded  in 
outline,  and  pink  in  color,  denoting  activity  in  growth.  The 
other  changes  are  in  front  of  the  retina,  and  include  the 
retina  itself;  these  are  white,  like  organized  retinal  con- 
nective tissue,  with  organized  whitish  masses  and  intensely 
white  areas,  necrotic  in  character.  The  vessels  do  not  show 
any  particular  variation.  Hemorrhages  occur  both  in  the 
retina  and  in  the  vitreous.  A  very  striking  and  character- 
istic picture  is  furnished  by  the  intensely  white,  gliomatous 
flocculi  in  the  vitreous.     The  ophthalmoscopic  picture  is 
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characteristic  and  cjuite  different  from  that  seen  in  tuber- 
culous retinitis  and  in  exudative  retinitis. 

The  boy  was  taken  into  the  hospital,  and  as  there  was  no 
fever,  a  general  tuberculin  test  was  instituted  without  any  sub- 
sequent reaction,  either  local  orgeneral.  Duringthis  period  the 
changes  in  the  eye-gi'ound  showed  distinct  progi'ess,  and  on 
May  13th  the  ^^sion  was  reduced  to  6/ 18.  There  were  more 
\dtreous  bodies.  The  subretinal  mass,  which  was  regarded 
as  active,  seemed  distinctly  enlarged  and  to  have  become 
more  distended. 

It  was  decided  immediately  to  begin  treatment  with 
radium,  and  at  the  General  ^Memorial  Hospital  under  the 
direction  of  Dr.  H.  H.  Janeway  and  Dr.  Douglas  Quick  on 
]\Iay  12th  an  application  of  radium  was  made:  414  mc.  of 
radium,  filtered  by  2  mm.  of  lead  and  14  mm.  of  silver,  were 
applied  for  five  hours  at  a  distance  of  2  cm.  from  the  skin 
over  the  right  temple. 

IVIay  23d:  Vision.  6  24.  The  pink  mass  is  much  clearer. 
There  is  perhaps  more  blurring  in  the  part  below. 

^lay  31st:  Vision  the  same.  The  pink  mass  continues  to 
clear  up.  The  skin  of  the  eyelids  show  some  reaction  from 
the  treatment. 

June  10th:  Decidedly  clearer.  The  hemorrhages  in  the 
vitreous  and  the  glioma  fioccuU  have  disappeared.  There  are 
still  some  vitreous  opacities,  but  they  are  less  dense. 

The  improvement  kept  up  for  nearly  six  weeks,  then  on 
June  23d  the  active  and  pink  area  directly  above  the  disc 
was  again  enlarged  and  swollen.  Its  upper  margin  was  more 
blurred.  Another  treatment  of  radium  was  decided  upon: 
168  mc.  with  the  same  filtration  at  a  distance  of  23^2  cm.  were 
apphed  for  fifteen  hours. 

July  18th:  Vision.  6  60.  The  general  appearance  is  quite 
changed.  The  picture  is  very  muddy,  and  the  vitreous  ap- 
pears stirred  up.  The  white  patches  have  gone;  the  pink 
area  is  less  swollen.  There  seem  to  be  a  number  of  fresh 
hemorrhages,  and  a  possibly  new  detachment  directly  down. 

July  28th:  The  pink  mass  to-day  is  distinctly  yellow. 
The  \'itreous  blur  continues,  and  some  degenerated  glioma- 
tous  masses  are  present.  The  large  mass  in  the  nasal  periph- 
ery shows  some  fresh  hemorrhages  and  cholesterin  deposits. 
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July  31st:  A  third  radium  application  was  made:  1312 
mc.  with  the  same  filtration,  but  covering  a  larger  area,  were 
applied  at  the  side  of  the  orbit,  at  a  distance  of  3  cm.  for 
2}/^  hours. 

October  6th:  Vision,  2/60.  General  condition  good.  The 
pink  area  is  distinctly  enlarged.  It  is  now  white  and  there 
are  no  pink  areas  to  be  seen. 

October  6,  1919:  Fourth  radium  treatment:  1227  mc.  in 
a  smaller  type  of  container,  but  with  the  same  filtration,  at  a 
distance  of  3  cm.  were  applied  at  the  side  of  the  orbit  for  two 
hours. 

October  21st:  The  last  treatment  was  followed  by  a  very 
distinct  failing  of  vision.  The  mass  has  manifestly  enlarged, 
being  seen  with  a  plus  8  D.  It  occupies  the  center,  extending 
down  and  nasally.  The  fundus  is  very  much  more  blurred 
and  the  details  are  difficult  to  decipher. 

November  4th:  The  mother  reports  that  his  sight  was 
at  first  very  poor,  but  has  perhaps  recently  improved,  1/60. 
The  grayish  mass  occupies  the  center,  extending  down.  The 
nasal  periphery  is  muddy.  There  are  no  fresh  hemorrhages. 
The  mass  appears  gray  and  white,  with  definite  degenerative 
areas.    Vitreous  opacities  as  before. 

As  Dr.  Janeway  did  not  advise  any  further  treatment 
with  radium,  the  boy  was  permitted  to  go  to  his  home  in  the 
West.  A  letter  from  his  mother  received  December  20th 
states  that  his  sight  is  very  much  worse.  He  cannot  see 
fingers  at  any  distance.  In  the  opinion  of  the  mother,  while 
the  sight  has  usually  improved  with  each  radium  treatment, 
it  failed  to  do  so  after  the  last.  In  a  letter  recently  received 
the  mother  stated  that  the  sight  was  entirely  lost  and  the  eye 
was  subsequently  enucleated. 

Results  of  Radium  Treatment. — A  number  of  cases  of  glioma 
retinse  have  been  treated  with  radium.  The  first  and  per- 
haps the  best  known,  because  the  treatment  seemed  success- 
ful at  first,  is  the  case  which  Axenfeld^^  reported  two  years 
ago.  The  case  was  treated  with  x-rays,  and  had  been  under 
observation  for  two  and  one-quarter  years.  The  three 
nodules  were  reduced  to  small  spots.  At  first  no  other  change 
occurred  in  the  eye.    Then  a  cataract  developed,  which  was 
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successfully  operated  upon,  wdth  restoration  of  vision.  A 
discission  was  done  a  half  year  later.  The  gap  in  the  mem- 
brane contained  numerous  white  flocculi  in  the  vitreous  body. 
A  detachment  of  the  retina  then  developed;  a  partial  de- 
tachment in  the  region  of  the  macula  had  occurred  during 
the  process  of  the  treatment.  The  present  detachment, 
however,  extended,  and  it  was  not  until  some  time  later  that 
the  child  came  back  with  a  large  perforating  ulcer  of  the 
cornea,  prolapse  of  iris,  and  the  eye  was  enucleated.  ^^  On 
examination,  a  relapse  of  the  glioma  was  found  particularly 
in  the  retina,  in  the  form  of  small  groups  of  cells.  These 
cells  showed  a  uniform  sarcomatous  character,  as  is  seen  in 
choroidal  and  orbital  extension. 

Axenfeld  cautions  that  the  prognosis  should  be  guarded, 
and  that  a  number  of  years  must  elapse  before  a  final  deci- 
sion can  be  given. 

A  number  of  cases  treated  with  radium  have  been  reported 
in  this  country.  Dr.  H.  H.  Janeway,^^  at  the  General  Memo- 
rial Hospital,  has  treated  six,  of  which  only  one  (Schoen- 
berg's  case)  has  done  well.  Schoenberg's^^  case  was  that  of 
a  child  of  five  whose  second  eye  was  treated  by  radium  and 
x-ray,  with  recession  and  arrest  of  the  tumor  and  preserva- 
tion of  good  vision  during  a  period  of  observation  now  of 
three  years.  An  opacity  at  the  posterior  pole  of  the  lens 
developed  in  the  course  of  the  radium  treatment.  About 
the  regressive  gliomatous  tumor  a  ring  of  chorioretinitis  de- 
veloped which  Schoenberg  suggests  as  resulting  from  the 
radium  therapy.  Similar  changes  have,  however,  been  ob- 
served in  cases  of  spontaneous  regressive  changes  (Meller's 
case) . 

The  authorities  are  in  accord  in  regarding  the  structure 
of  gliomatous  tumors  as  being  particularlj^  susceptible  to 
radio-activity.  On  the  other  hand,  experience  has  shown 
that  the  best  results  in  the  treatment  of  cancer  are  obtained 
by  the  use  of  a  single  large  dose.    In  the  case  described  in 
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this  paper  distiiict  improvement  followed  the  first  treatment. 
Our  ill  success  in  glioma  seems  to  be  due  to  the  fact  that  not 
a  large  enough  dose  of  radium  was  given  to  kill  off  the 
gliomatous  tissue.  The  associated  injury  to  other  tissue  of 
the  eye  (cataract)  is  negligible.  In  judging  the  results  with 
radium,  the  varying  malignancy  of  ghoma  must  not  be  for- 
gotten and  a  certain  if  not  extremely  rare  possibility  of 
spontaneous  retrogression. 
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GLIOMA  RETINA. 

HENEY  H.  TYSON,  M.D., 

New  York. 

Although  cases  of  ghoma  retinae  are  not  rare,  yet  they  are 
not  so  frequently  observed  but  that  the  report  of  two  addi- 
tional cases  may  be  of  some  interest.  It  is  the  hope  that  the 
discussion  which  may  be  induced  will  add  much  of  value  to 
the  literature  on  the  subject  that  prompts  me  to  report  the 
following  cases: 

Case  1. — F.  R.,  aged  two  and  a  half  years,  daughter  of 
Jewish  parents  who  were  not  related  previous  to  marriage, 
was  brought  to  the  clinic  of  the  Knapp  Memorial  Eye  Hos- 
pital on  January  22,  1918,  by  her  mother,  who  stated  that 
seven  months  previously  she  had  first  noticed  a  yellow  spot 
in  the  pupil  of  the  child's  right  eye.  No  history  of  trauma 
nor  illness  immediately  preceding  this  observation  could  be 
obtained.  The  child  was  a  premature  baby  of  seven  months, 
delivered  with  instruments,  and  at  birth  weighed  two  pounds 
and  three  ounces.  She  w^as  kept  in  an  incubator,  and  when 
sixteen  days  old  weighed  one  pound  eleven  ounces.  At  four 
months  weighed  four  pounds,  and  at  one  year  weighed  26 
pounds,  and  enjoyed  apparently  good  health  until  the 
ocular  condition  was  observed.  The  child  was  the  third  of 
four  children  of  same  parentage,  and  the  other  members  of 
the  family  have  normal  eyes. 

Examination:  Right  eye:  Slight  circumcorneal  injection; 
cornea  clear;  anterior  chamber  slightly  more  shallow  than 
left.  Tension  normal;  pupil  moderately  dilated;  no  light 
reaction;  iris  dull  and  discolored;  large  yellowish  mass  seen 
through  the  pupillary  area  almost  filling  the  vitreous 
chamber,  with  blood-vessels  crossing  it  from  above  and  tem- 
porally. Close  inspection  showed  the  superior  temporal  part 
of  the  tumor  to  be  white  and  flat,  while  the  inferior  nasal 
portion  was  yellowish  and  bulged  forward. 
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Left  eye:  Cornea,  iris,  anterior  chamber,  and  tension  nor- 
mal; pupil  reacted  to  light.  Ophthalmoscopic  examination 
revealed  a  yellowish-white  mass,  sharply  defined,  situated  in 
the  inferior  temporal  quadrant,  close  to  ciliary  processes,  and 
upon  close  inspection  this  mass  appeared  to  be  composed  of 
several  small,  flocculent  groups. 

A  diagnosis  of  bilateral  glioma  retina?  was  made  and 
enucleation  of  eyes  advised.  The  child's  mother  admitted 
that  other  eye  surgeons  had  advised  her  to  have  the  right 
eye  removed,  but  stated  that  the  left  eye  was  not  affected, 
and  consequently  w^as  shocked  at  the  news  and  advice  to 
have  both  removed.  She  did  not  want  to  have  the  child  live 
and  be  disfigured,  and  desired  to  try  the  effect  of  radium  and 
.T-ray  before  operation.  After  much  persuasion  she  con- 
sented to  simple  enucleation  of  the  right  eye,  providing  that 
we  would  not  do  anything  to  prevent  the  use  of  an  artificial 
eye  afterward. 

The  child  was  admitted  to  the  hospital;  an  enucleation 
was  performed,  removing  as  much  of  the  optic  nerve  as  pos- 
sible. The  orbit  did  not  appear  to  be  involved,  and  an  un- 
eventful recovery  followed.  While  the  child  w'as  under  the 
anesthetic  a  careful  examination  of  the  left  eye  was  made 
with  the  ophthalmoscope,  and  the  presence  of  glioma,  as  per 
previous  examination,  was  confirmed.  Later  the  child  w^as 
referred  to  the  Memorial  (Cancer)  Hospital  for  radium  and 
a:-ray  treatment  of  right  orbit  and  left  eye.  She  received 
three  treatments:  the  first,  February  13.  1918,  when  she  was 
given  10,132  mc.  hours  of  radium  filtrated  by  about  2  mm. 
of  lead  and  14  mm.  of  silver  at  a  distance  of  6  cm.  over  the 
right  temple;  on  February  27,  1918,  she  received  1200  mc. 
hours  of  radium  same  filtration,  but  at  a  distance  of  2  cm. 
over  the  left  temple.  On  May  13,  1918,  she  received  46  mc. 
for  one  hour  over  the  left  temple,  which  the  report  stated 
was  purely  a  placebo,  and  should  not  be  considered.  Her 
hair  fell  out,  but  grew  in  again  later. 

On  May  28th  the  child  was  again  admitted  to  the  hospital 
for  observation.  During  her  visit  of  two  weeks  she  com- 
plained constantly  of  headache,  keeping  her  hands  to  her 
head  almost  continually,  with  frequent  vomiting  daily.  The 
eye-grounds  showed  an  extension  of  the  tumor  mass  toward 
the  posterior  pole  of  the  globe.    Symptoms  indicated  an  in- 
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volvement  of  the  brain,  and  we  asked  permission  for  an 
autopsy  in  case  of  death.  The  mother  refused  the  request 
on  account  of  rehgious  scruples,  and  removed  the  child  to  her 
home  on  June  10,  1918,  where  she  remained  for  one  week, 
when  she  was  transferred  to  the  Kings  County  Hospital, 
Brooklyn,  where  she  continued  to  fail  rapidly.  Feeding  only 
per  rectum,  she  became  greatly  emaciated,  with  yellow  skin, 
and  death  supervened  on  July  13,  1918.  Age,  three  years, 
one  month.    Cause  of  death  given  as  glioma  of  the  brain. 

Death  occurred  in  this  case  about  one  year  after  the  yellow 
pupillary  reflex  was  first  noticed  by  her  mother,  and  the 
patient  was  about  three  years  of  age,  which  is  about  the 
average  time  to  elapse  between  the  discovery  of  tumor  and 
death,  and  the  age  before  which  most  fatal  cases  succumb. 

Pathologist s  Report. — The  eye  is  not  abnormal  externally, 
except  for  a  slight  increase  in  diameter  of  the  optic  nerve. 
The  cornea  on  horizontal  hemisection  is  normal.  The  iris  is 
dilated  to  5.5  mm.  aperture.  The  anterior  chamber  is  nor- 
mal. The  lens,  clear  and  of  a  somewhat  greenish  color,  is 
displaced  backward  into  the  posterior  chamber,  its  posterior 
aspect  resting  on,  and  by  adhesions  of  the  capsule  firmly 
fixed  to,  the  anterior  border  of  a  large  tumor  mass,  com- 
pletely filling  the  cavity  of  the  posterior  chamber.  There  is 
a  slight,  grayish-white,  fibrinous  exudate  over  the  ciliary 
processes.  The  tumor  mass  is  composed  of  irregularly  dis- 
tributed areas  of  white  and  gray-white  tissue,  folded  and 
convoluted  near  the  periphery.  These  convolutions  suggest 
the  detached  and  plicated  retina.  On  the  whole,  the  growth 
is  quite  firm,  though  granular  in  appearance,  and  tissue  is 
scraped  away  with  the  flat  edge  of  the  knife  with  some  diffi- 
culty, suggesting  a  somewhat  abundant  and.  tenacious 
stroma'.  There  are  no  areas  of  softening  nor  of  hemorrhage. 
The  whole  growth  is  quite  firmly  attached  about  the  papillary 
margin.  In  consistence,  the  optic  nerve  itself  resembles 
closely  that  of  the  tumor.     (Fig.  1.) 

Microscopically,  the  tumor  showed:  Type  cell:  Small, 
roundish  to  cylindric  shaped  cells  having  a  centrally  situated 
nucleus  and  very  little  protoplasm,  faintly  granular  in 
structure.  The  nuclear  chromatin  is  somewhat  scattered, 
and  occurs  in  irregularly  shaped  masses.  Occasionally  a 
definite,  eccentrically  situated  nucleolus  is  observed.     The 
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cells  grouped  about  the  extremely  numerous  blood-vessels 
preserve  their  staining  properties  well,  but  those  farther 
away  tend  to  lose  their  staining  properties  and  to  exhibit 
definite  signs  of  cheesy  necrosis.  In  the  more  posterior  por- 
tions of  the  tumor  two  or  three  well-marked  areas  of  cal- 
careous degeneration  are  seen.  There  is  little  or  no  hemor- 
rhage present,  in  marked  contrast  to  Case  2,  but  on  the 
contraiy,  a  considerably  greater  number  of  rosettes  are  seen. 
The  necrotic  areas  are  marked  by  the  presence  of  many  poly- 
morphonuclear leukocytes  and  a  few^  plasma  cells.  The 
optic  nerve,  throughout  its  whole  length,  exhibits  degenera- 
tion of  the  nerve-fibers  and  replacement  of  these  structures 
by  tumor  cells.  The  fine  fibrillar  structure  of  the  supporting 
glial  cells  may  here  and  there  be  made  out  in  the  thinner 
portions  of  the  tumor,  where  the  grouping  of  the  tumor  cells 
is  not  so  compact.  There  is  a  slight  amount  of  pigment  ob- 
served, evidently  derived  from  the  degenerated  pigment 
layer  of  the  retina,  which  here  and  there  shows  areas  of  de- 
struction, together  with  degeneration  of  the  underlying 
layers  of  the  choroid.  Anteriorly,  the  tumor  mass  is  seen  to 
b.e  adherent  to  the  lens  capsule  by  bands  of  fibrinous  exudate. 
A  few  scattered  tumor  cells  lie  in  the  meshes  of  the  zonula 
and  sparsely  scattered  in  the  angle  of  the  anterior  chamber. 
Pathologic  Diagnosis. — Glioma  (endophytum)  of  the  ret- 
ina;  Metastasis  by  direct  extension  to  the  optic  nerve. 

(Signed)  L.  M.  Redway,  M.D. 

Case  2. — Master  J.  G.,  aged  fifteen  months,  youngest  of 
three  children,  of  Hebrew  parents  (who  were  not  related 
previous  to  marriage),  was  referred  to  me  on  January  1,  1920, 
by  Dr.  L.  Greenberg,  with  a  diagnosis  of  glioma  retinae  of 
the  right  eye,  for  consultation  and  operation.  The  child's 
mother  stated  that  the  baby  was  a  "full-term"  baby  and 
"normal  birth,"  and  was  apparently  normal  until  nine 
months  of  age,  when  she  observed  that  his  eyes  crossed.  A 
month  or  two  later  she  noticed  that  the  pupil  of  his  right  eye 
was  large,  with  an  appearance  of  a  reddish-yellow  color, 
under  certain  conditions  or  positions,  and  that  the  child 
would  awaken  at  night  out  of  sound  sleep  screaming,  and 
that  he  also  had  the  habit  of  knocking  the  back  of  his  head 
upon  objects  upon  the  least  provocation,  or  whenever  dis- 
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pleased  or  angry.  He  was  taken  to  their  family  physician 
for  examination,  who  advised  lea\'ing  the  eyes  alone  until 
he  became  older  before  operating  upon  them.  Later,  oph- 
thalmologists were  consulted  who  advised  enucleation,  and 
the  mother  admitted  that  she  was  extremely  loath  to  follow 
their  advice  for  over  six  months. 

Examination  of  right  eye:  Cornea  normal;  iris  slightly 
bulging,  with  shallowing  of  anterior  chamber;  pupil  large, 
with  reddish-yellow  reflex  from  the  fundus,  which,  upon 
closer  inspection,  revealed  a  mass  filling  apparently  one-half 
the  posterior  chamber,  with  blood-vessels  covering  it.  Pupil 
reacted  consensually,  but  not  to  light.  Tension  normal. 
Left  eye  normal. 

The  diagnosis  of  glioma  retinae  of  the  right  eye  was  con- 
curred in,  and  immediate  enucleation  advised.  The  mother 
of  the  child  desired  time  to  consider.  After  an  interim  of 
three  weeks  consent  for  enucleation  was  given,  with  the 
stipulation  that  no  deformity  should  result,  and  she  desired 
that  fat  or  a  ball  should  replace  the  enucleated  globe,  as  one 
of  her  consultants  had  suggested.  I  urged  against  this  pro- 
cedure, and  finally  consent  for  a  simple  enucleation  was  ob- 
tained, and  it  was  performed  at  the  Knapp  Memorial  Eye 
Hospital  on  January  20,  1920,  with  the  removal  of  a  fairly 
large  piece  of  the  optic  nerve.  The  sheath  of  the  nerve  was 
funnel-shaped  and  thickened,  and  this  condition  extended 
to  a  distance  of  7  mm.  from  the  globe.  The  eye  appeared 
normal  externally,  and  the  orbit  was  apparently  free  from 
involvement.  Normal  convalescence  followed,  and  the  child 
was  referred  to  the  Memorial  (Cancer)  Hospital  for  radium 
treatment,  where  he  received  one  treatment,  distance  3  cm., 
2498  millicuries,  area  28  cm.  covered  February,  1920.  After 
one  month  his  hair  fell  out,  but  later  grew  in  again.  Orbit 
remained  clean  and  free  from  involvement.  Left  eye  normal. 
Roentgenologists  did  not  consider  it  necessary  to  give  further 
treatment.  June  8th,  orbit  clear,  left  eye  normal.  Child 
better  natured  and  less  irritable.  Although  it  will  require 
three  or  four  years  before  we  can  give  an  unqualified  favor- 
able prognosis  in  this  case,  I  think  a  fairly  good  prognosis 
may  be  anticipated. 

Pathologic  Report. — J.  G.  The  eye  was  placed,  immediately 
following  enucleation,  into  10  per  cent,  formalin,  hemisected, 
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dehydrated  in  alcohols,  mounted  in  celloidin,  and  sectioned 
in  the  usual  manner.  Studies  were  made  of  hematoxylin- 
eosin-stained  preparations,  (.'areful  examination  of  the 
partially  fixed,  unsectioned  globe  as  enucleated  failed  to 
show  any  external  abnormality,  although  the  region  imme- 
diately in  the  vicinity  of  the  optic  nerve  entrance  was  sub- 
jected to  close  scrutiny.  The  optic  nerve,  as  excised  and 
measured  immediately  following  enucleation,  was  9  mm.  in 
length.  Hemisection  of  the  eye  in  the  horizontal  meridian 
revealed  a  massive  growth  in  the  posterior  chamber.  From 
the  optic  papilla  forward  the  mass,  grayish-white  in  color, 
extended  in  irregular  folds  and  gently  curving,  followed  the 
sinuous  contour  of  the  detached  retina  to  the  ora  serrata. 
The  outer  or  whitish  portions  of  the  mass  presented  a  finely 
granular  structure,  held  together  loosely  by  an  interstitial 
framework,  from  the  meshes  of  which  the  granules  could 
easily  be  detached  by  stroking  gently.  Centrally,  the 
growth  appeared  dark  reddish  in  color,  semifluid,  and  of  a 
low  degree  of  viscosity.  In  all  portions  of  the  mass  its  ex- 
treme vascularity  was  apparent.  Although  cjuite  firmly 
attached  to  the  optic  papilla,  careful  inspection  of  the  sclera 
in  section  and  of  the  nerve-head  failed  to  show  any  indica- 
tion of  direct  extension  of  the  tumor  or  of  metastasis.  The 
diameter  of  the  optic  nerve  was  not  diminished  or  increased 
noticeably,  although  marked  congestion  of  the  central 
retinal  vessels  and  their  intraneural  collaterals  was  apparent. 
The  choroid  was  in  situ,  and  though  showing  evidence  of 
congestion  of  its  vascular  network,  showed  no  evidence  of 
involvement  by  the  tumor  mass,  and,  except  in  the  proximity 
of  the  papilla,  no  detachment  from  the  sclera.  A  homo- 
geneous albuminoid  exudate  lay  between  the  folded  retina 
and  subjacent  choroid.  Overlying  the  ciliary  processes,  and 
in  the  meshes  of  the  zonule  of  Zinn,  was  a  mass  of  fairly 
tough,  someW'hat  fibrillar,  exudate,  and  this  extended  over 
the  anterior  surface  of  the  tumor  mass  as  well.  Due  possibly 
to  an  increased  friability,  the  fibers  of  the  zonule  of  Zinn 
ruptured  over  a  large  portion  of  their  attachment,  notwith- 
standing very  gentle  manipulation  in  sectioning  the  globe, 
so  that  the  lens  dislocated  into  the  anterior  chamber.  This, 
before  section,  had  appeared  a  little  more  shallow  than  usual, 
the  pupil  being  dilated  to  5  mm.    No  exudate  appeared  in 
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the  anterior  chamber,  nor  was  any  abnormaUty  of  the  iris  or 
cornea  noted.     (Fig.  11.) 

Microscopic  study  of  the  tumor  mass  showed:  Tj-pe  cell: 
Small  rounded  cells  of  which  the  nucleus  stained  very  deeply 
with  hematoxyhn.  The  protoplasm  stained  faintly  pink  and 
was  small  in  amount.  It  exhibited  a  finely  granular  stiTic- 
ture  and,  somewhat  infrequently,  what  appeared  to  be  pro- 
toplasmic processes.  Prolonged  search  failed  to  show  more 
than  one  or  two  limited  areas  where  these  processes  assumed 
the  cylindric  type,  and  where  the  grouping  tended  to  assume 
the  alveolar  form  of  the  ''rosette."  The  stroma  was  scant 
and  fibrillar,  most  of  the  tumor  cells  being  clumped  together 
in  loose  masses.  In  the  regions  of  greatest  vascularity  the 
supporting  stroma  seemed  to  be  present  in  greater  amount. 
Near  the  periphery  the  structure  of  the  retina  was  main- 
tained to  a  certain  extent,  the  double  row  of  nuclei  being 
made  out  in  some  places.  In  those  areas  near  the  center  of 
the  mass,  and  in  which  the  vascularity  was  noticeably  less, 
marked  necrosis,  as  e\ddenced  by  fragmentation  of  nuclei, 
poor  staining  of  cells,  granular  detritus,  etc.,  was  present. 
In  these  areas  many  polymorphonuclear  leukocytes  and 
phagocytic  endothehal  cells,  containing  much  ingesta,  were 
noted,  also  much  hemorrhage.  Pigmentation  was  not  ob- 
served. Especially  marked  was  the  tubular  character  of  the 
growth  following  the  blood-vessels,  all  of  which  showed  much 
dilatation  and  engorgement  with  blood.  The  optic  papilla 
was  deeply  excavated,  and  in  the  spaces  left  by  the  degener- 
ated nerve-fibers  tumor  cells  had  grown  in,  penetrating 
through  and  extending  beyond  the  lamina  cribrosa  for  a 
short  distance.  Mitotic  figures  were  frequenth"  observed. 
There  were  no  tumor  cells  \'isible  in  the  vaginal  space.  Over- 
lying the  ciliary  processes  was  a  fine  web  of  fibrino-cellular 
exudate.     The  eye  otherwise  was  not  remarkable. 

Pathologic  Diagnosis. — Glioma  (endophytum)  of  the  retina, 
\\dth  beginning  direct  extension  into  optic  nerve. 
(Signed)  L.  M.  Redway,  M.D. 

Points  of  Interest  in  Case  1. — (a)  The  extension  through 
the  nerve,  although  macroscopicallj^  eye,  orbit  and  nerve 
appeared  normal. 

(5)  As  stated  in  the  literature,  when  both  eyes  are  in- 
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volved  and  the  growth  is  well  advanced  in  one  or  both, 
enucleation  is  of  little  value,  but  I  would  add,  except  to  con- 
firm the  diagnosis  and  to  furnish  material  for  aiding  in  re- 
search work. 

(c)  Although  four  cases  have  been  reported  by  Axenfeld, 
Meller,  Hilgartner,  and  Schoenberg,  of  beneficial  effects  from 
actino-therapy,  it  had  no  effect  in  retarding  the  growth  in 
the  unoperated  eye,  or  in  prolonging  the  child's  life  beyond 
the  usual  average  of  three  years. 

{d)  In  cases  of  very  irritable  or  obstreperous  children, 
careful  ophthalmoscopic  examination,  under  an  anesthetic, 
is  required,  rather  than  hazard  a  snap  diagnosis  from  an 
incomplete  and  unsatisfactory  examination. 

Points  of  Interest  in  Case  2. — (a)  Fuchs  states  that  prob- 
ably half  of  the  glioma  cases  develop  before  two  years  of  age. 
In  this  case  the  child  was  about  ten  months  old  when  the 
growth  was  noticed. 

(6)  The  fact  that  the  tumor  is  apparently  confined  within 
the  globe  justifies  the  hope  of  a  good  prognosis. 

(c)  The  question  arises  as  to  whether  exenteration  of  the 
orbit  should  be  performed  in  a  case  where  the  growth  has  not 
perforated  the  eyeball  or  involved  the  orbital  tissues.  Fuchs 
claims  that  it  is  unnecessary!  Ball  advises  removal  of  the 
orbital  contents  where  the  diagnosis  of  glioma  is  confirmed 
by  microscopic  section  of  the  enucleated  eye,  claiming,  al- 
though great  deformity  results,  the  chance  of  saving  life  is 
increased.  While  Ball's  statement  as  to  the  great  deformity 
and  the  increased  chance  of  saving  life  is  apparently  true, 
what  is  the  consensus  of  opinion  as  to  the  necessity  of  the 
procedure?  We  are  all  agreed  as  to  the  necessity  of  the  exen- 
teration of  the  orbit  when  it  or  the  nerve  is  involved.  I  am 
inclined  to  accept  Fuchs's  opinion  that  if  they  are  not  in- 
volved, it  may  be  left  alone  without  jeopardizing  the  pa- 
tient's life.    I  would  suggest  that  actino-therapy  be  used  as  a 
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routine    procedure    after    all    enucleations    for    malignant 
growths. 

Having  noticed  the  frequency  of  ghoma  in  Jewish  children, 
and  both  of  these  cases  being  Jewish,  I  had  the  records  of  the 
Knapp  Memorial  Eye  Hospital  examined  and  found  that 
of  the  26  cases  recorded,  all  were  of  Jewish  parentage. 
Here,  apparently,  we  have  a  racial  tendency  to  this  condi- 
tion, and  while  others  may  find  that  it  is  not  confined  en- 
tirely to  children  of  Hebrew  parentage,  as  in  amaurotic 
family  idiocy,  yet  we  have  in  the  foregoing  series  a  marked 
predominance.  I  have  not  found  any  comment  in  literature 
upon  this  observation,  although  it  may  have  been  noted, 
but  we  may  find  here  evidence  of  that  congenital  morbid 
disposition  which  lies  at  the  bottom  of  the  etiology  of  glioma, 
that  Fuchs  states  is  supposed  to  exist. 
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DISCUSSION  OF  PAPERS  OF  DRS.  KXAPP  AND  TYSON. 

Dr.  Mark  J.  Schoenberg,  New  York:  The  papers  on 
ghoma  just  read  and  my  own  experience  bring  out,  among 
others,  the  following  very  interesting  points: 

1.  The  surprising  fact  that  Hebrew  people  seem  to  be 
predisposed  to  glioma.  2.  That  the  glioma  with  chorio- 
retinitic  changes  surrounding  it  seems  to  have  a  different 
evolution  than  that  without  chorioretinitis.  3.  The  neces- 
sity of  examining  both  eyes  under  general  anesthesia  in 
order  not  to  overlook  a  small  growth  in  an  apparently  normal 
eye.  4.  The  importance  of  giving  an  initial  large  dose  of 
radium  and  a;-ray. 

One  of  my  cases  has  been  under  observation  for  the  past 
four  years.  The  patient,  a  girl  of  about  five,  is  doing  well. 
I  enucleated  one  eye  which  was  filled  with  a  gUomatous  mass 
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and  had  the  other  eye,  which  presented  two  growths  of  the 
retina,  treated  with  radium.  These  growths  shrank  and 
have  now  the  appearance  of  a  whitish,  organized  exudate. 
This  patient  showed  a  chorioretinitic  area  around  the  growths. 

The  second  case  had  one  eye  enucleated;  the  other  eye 
has  been  treated  with  very  large  doses  of  radium  and  a;-ray, 
but  the  tumor  could  not  be  destroyed,  and  it  now  fills  up  the 
entire  eyeball.  There  were  no  chorioretinitic  changes  in  the 
eye. 

The  first  case  has  been  reported  in  the  Archives  of  Ophthal- 
mology of  1919.  A  further  detailed  report  on  both  cases  will 
be  published  in  the  near  future. 

Dr.  Burton  Chance,  Philadelphia:  In  my  own  experi- 
ence since  1895  I  have  seen  at  least  one  case  of  glioma  a 
year;  last  year  I  saw  three  cases,  one  of  these  being  my 
first  which  was  bilateral.  The  disease  had  been  rather 
quiet,  yet  there  was  a  far  advanced  tumor  in  each  eye.  The 
problem  confronting  me  was  what  to  do.  The  child  was  one 
and  a  half  years  old.  It  was  an  Italian  child,  and,  singularly, 
in  my  contact  with  Italians,  the  father  refused  any  surgical 
interference,  he  said  he  would  rather  the  child  should  die  if 
it  were  to  be  blind.'  I  learned  that  others  were  consulted 
afterward  who  confirmed  the  opinion  I  gave.  The  patient 
disappeared  from  view,  but  two  days  ago  I  happened  to  be 
in  the  neighborhood  of  his  home,  where  I  found  the  little 
child  sadly  changed.  The  right  eye  is  rapidly  filling  up,  with 
all  the  accompanying  symptoms;  the  left  eye  is  about  as  it 
was  last  year;  but  cachexia  has  set  in,  and  I  am  quite  sure 
that  the  child  cannot  live  long;  if  he  lives  until  December  he 
will  be,  however,  only  three  years  of  age. 

I  have  not  seen  glioma  in  Jewish  persons;  they  have  been 
of  all  other  nationalities.  In  Philadelphia  we  have  a  very 
mixed  population.  Of  three  under  observation  last  year, 
two  have  died  after  metastasis.  I  have  to  record  of  all 
my  cases  only  two  who  are  living  to-day.  One  is  a  woman 
of  thirty-six  whose  eye  was  enucleated  when  she  was  nine 
years  old.  The  other  is  a  young  lady  of  seventeen  from 
whom  I  removed  the  left  eye  on  her  first  birthday.  There 
have  been  no  signs  of  a  similar  lesion  in  the  remaining  eyes 
of  these  two  persons  nor  in  their  orbits. 
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Dr.  B.  R.  Kennon,  Norfolk,  Va. :  In  connection  with  the 
discussion  of  ghoma  I  want  to  mention  an  interesting  occur- 
rence of  glioma  in  mother  and  son  that  has  recently  come 
under  my  observation.  The  mother  had  the  right  eye 
enucleated  in  1896,  and  a  pathologic  diagnosis  made  by 
Welch,  of  Baltimore.  In  July,  1919,  when  pregnant  with 
this  child,  she  developed  the  first  chest  symptoms.  After 
the  birth  of  the  child  the  diagnosis  of  mediastinal  sarcoma 
was  made,  from  which  she  died  in  March  of  this  year.  Her 
child  was  then  just  six  months  old.  In  January,  1920,  it  was 
noticed  that  he  had  a  white  pupil,  and  I  saw  the  child  three 
months  later,  which  was  six  weeks  ago,  and  made  a  diagnosis 
of  glioma  of  the  retina.  The  eye  was  enucleated  and  the 
pathologic  report  was  received  that  it  was  sarcomatous 
tissue.  Now  the  question  arises  as  to  whether  there  was  a 
transmission  from  the  mother,  who  evidently  had  this  growth 
when  pregnant  with  this  child.  I  believe  the  pathologists 
say  that  it  is  not  possible. 

Dr.  Samuel  Theobald,  Baltimore,  Md. :  It  may  be  of 
interest,  in  this  connection,  to  mention  a  case  which  came 
under  my  observation  nearly  twenty-one  years  since.  A  little 
boy,  three  years  of  age,  who  had  had  his  right  eye  enucleated 
two  years  previously  for  a  glioma  of  the  retina,  was  found  to 
have  a  similar  growth  in  the  left  eye.  Immediate  enucleation 
was  declined,  but  shortly  afterward  the  eye  was  removed  by 
an  ophthalmic  surgeon  in  another  city. 

The  point  of  interest  is  that  this  patient,  now  in  his  twenty- 
fourth  year,  is  still  alive  and  enjoying  good  health. 

Dr.  Arnold  Knapp,  New  York:  My  patient  was  not  Jew- 
ish. The  chorioretinitis  is  a  very  natural  ophthalmoscopic 
change  which  is  nothing  more  than  the  inflammatory  reac- 
tion present  around  any  tumor,  particularly  if  the  tumor 
is  undergoing  necrotic  change.  Meller  observed  the  same 
changes  around  a  shrunken  ghomatous  exudate. 


A    CASE    OF    MATJGNANT    MELANOMA    OF    THE 

CHOROID  WITH  CRADUALLY  DECREASING 

INTRA-OCULAR  TENSION. 

LEE  MASTEN  FRANCIS,  M.D., 
Buffalo,  N.  Y. 

This  patient  was  first  seen  in  May,  1914,  at  which  time  he 
presented  himself  for  refraction  and  advice  as  to  increasing 
haziness  of  vision  which  had  gradually  manifested  itself  dur- 
ing the  winter.  The  examination  showed  a  well-nourished 
man  of  sixty-four,  in  apparent  good  health,  actively  engaged 
as  the  executive  head  of  a  manufacturing  concern.  Muscles: 
Exophoria,  21^°  for  distance  and  5°  for  near.  V.R.E. 
=  6/22.3.  With  +1.50  sph.O+0.50  cyl.  ax.  180°  =  6/5. 
V.L.E.  =  6/22.3.  With  +2.00  sph.O+1.00  cyl.  ax.  175°  = 
6/9.  With +2.50  sph.  added  for  each  eye  =  J.  1.  Intra-ocular 
tension,  tested  with  fingers,  normal.  Field  limits  normal. 
Visual  media  clear  save  for  a  few  fine,  granular  floating 
bodies  in  the  vitreous.  Fundus  examination:  Both  discs  of 
normal  pink-white  color  with  blurred  but  traceable  margins; 
physiologic  cups.  The  vessels  of  the  ophthalmic  tree  are 
invested  with  delicate  sheaths  as  they  emerge  from  the  disc. 
Retinal  circulation  balanced.  Retinal  arteries  have  bright- 
ened reflexes  and  are  of  regular  caliber;  moderate  tortuosity 
of  the  smaller  branches,  with  some  flattening  of  the  veins 
when  crossed  by  the  arteries.  \^eins  normal.  Scattered 
diffusely  throughout  both  circum-macular  regions  are  many 
small,  punctate,  slightly  elevated,  yellowish-white  spots, 
some  of  which  are  crossed  by  the  retinal  vessels.  There  is  no 
tendency  to  coalescence,  and  no  definite  grouping  as  to  cir- 
culation or  each  other. 

The  case  was  referred  to  his  family  physician,  a  very  com- 
petent internist,  with  a  request  for  a  search  for  the  possible 
cause  of  the  fundus  changes.  The  sj^stolic  blood-pressure 
was  reported  as  148;    a  twenty-four-hour  sample  of  urine 
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was  negative;  Wassermann  tests  from  two  separate  labora- 
tories negative.  Radiographs  of  the  alveolar  processes  re- 
vealed three  lower  molars,  the  upper  molars,  and  one  root  as 
diseased.  Otolaryngologic  report  was  negative  except  a  de\'i- 
ated  septum  on  the  left  side,  which  interfered  with  aeration, 
with  possible  block  to  sinus  drainage.  Sinus  radiographs 
showed  no  shadows.    \on  Pirquet  test  negative. 

The  suspicious  teeth  were  removed  and  a  submucous  re- 
section was  subsequently  done.  Small  doses  of  iodids  were 
ordered.  This  fundus  picture  and  vision  remained  un- 
changed, the  patient  being  seen  twice  a  year  for  three  and 
.one-half  years. 

In  mid-December,  1917,  the  vision  of  the  left  eye  became 
blurred.  In  the  left  macular  region  was  seen  a  circumscribed, 
shghtly  elevated,  circular  spot,  measuring  in  diameter  the 
width  of  two  or  three  of  the  large  retinal  veins,  with  definite 
margins,  and  of  a  yellowish-white  color,  similar  to  the  other 
choroidal  lesions,  with  a  corresponding  defect  in  the  visual 
field.    Intra-ocular  tension:   Right,  21;   left,  19;   Schiotz. 

The  patient  had  meantime  changed  his  medical  adviser, 
now  being  under  Dr.  DeLancey  Rochester.  Dr.  Rochester 
was  asked  to  check  over  the  previous  examinations,  which 
was  done  without  uncovering  any  definite  etiologic  factor. 
The  spinal-fluid  examination  was  reported  negative. 

The  case  was  under  observation  until  ^lay,  1918,  with  no 
observable  change  in  the  left  eye-ground.  During  my  ab- 
sence in  the  ser\ice  no  observations  were  made.  He  wa§ 
again  seen  by  me  in  June,  1919.  The  right  eye  was  un- 
changed regarding  vision  and  eye-grounds.  The  left  eye 
showed  a  smooth  retinal  detachment  below  the  macular  level 
and  extending  toward  the  nasal  and  temporal  sides,  with  an 
elevation  of  about  2  mm.  Movement  doubtful.  Transillumi- 
nation showed  a  very  faint,  indefinite  shadow  above  and  on 
the  temporal  side.  Tension:  Right  eye,  22;  left,  15;  Schiotz. 
There  was  no  congestion  of  the  anterior  ciliary  veins.  During 
the  months  following  there  was  a  gradual  extension  of  the 
retinal  detachment,  with  no  change  in  the  outward  appear- 
ance of  the  eye,  but  a  gradual  diminution  of  the  intra-ocular 
tension,  which  measured  11  mm.,  Schiotz. 

Before  ad\ising  enucleation,  the  case  was  referred  to  Dr. 
John  E.  Weeks,  of  New  York,  for  an  opinion.     Dr.  Weeks 
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coiifirnuHl  tlio  findings  as  described.  He  thought  that  the 
transillumination  shadow,  although  indistinct  and  indefinite, 
indicated  something  other  than  fluid,  although  he  was  unable 
to  determine  whether  the  mass  was  an  exudate  or  a  neo- 
plasm. Because  of  the  certainty  that  the  eye  would  never 
again  be  useful  as  a  visual  organ,  he  advised  removal. 

The  patient,  unwilling  to  sacrifice  a  normal-appearing  eye, 
sought  further  counsel,  and  was  sent  to  the  late  Dr.  Samuel 
D.  Risley,  of  Philadelphia.  Dr.  Risley  wrote  me  he  was  un- 
able to  confirm  the  shadow  upon  transillumination,  and 
expressed  himself  as  of  the  opinion  that  the  ophthalmic 
appearance  was  not  that  of  a  new-growth.  A  von  Pirquet 
test  applied  and  observed  by  him  being  negative,  and  in  view 
of  the  choroidal  changes  in  the  right  eye,  he  strongly  ad- 
vised against  enucleation  without  first  trying  a  series  of 
tuberculin  injections  for  diagnostic  and  therapeutic  pur- 
poses. His  instructions  were  carried  out  by  Dr.  Rochester 
with  negative  results.  The  intra-ocular  tension  had  now 
fallen  to  5.  On  March  17,  1920,  the  eye  was  enucleated. 
The  following  report  on  the  specimen  was  submitted  from 
the  New  York  State  Institute  for  the  Study  of  Malignant 
Diseases: 

The  gross  appearance  of  a  cross-section  of  the  eye  showed 
a  tumor  lying  in  the  lower  temporal  quadrant  of  the  eye,  evi- 
dently springing  from  the  choroid.  This  tumor  measured 
15  X  10  mm.,  and  was  a  slightly  nodular,  irregular  ovoid 
tumor.  The  surface  appeared  smooth,  was  dark  gray  in 
color,  and  was  of  soft  consistence.  The  retina  was  markedly 
detached  and  contained  a  clear  serous  fluid.     (Fig.  1.) 

Cross-section  of  the  tumor  mass  showed  a  deeply  pig- 
mented, homogeneous  surface. 

Microscopically,  the  tumor  varied  as  to  the  cellular  con- 
stituents. There  were  areas  showing  many  pigment  cells  and 
other  areas  almost  free  from  the  same.  The  tumor  was  very 
vascular,  showing  many  fine  capillaries  around  which,  in 
many  places,  elongated  cells  arranged  themselves.  Other 
areas  showed  cords  of  epithelial-like  cells.  \Miile  in  some 
places  there  was  distinct  stroma,  other  areas  seemed  almost 
free  of  connective  tissue. 

Three  types  of  tumor  cells  could  be  differentiated.  The 
most  common  was  a  large,  spindle-shaped  cell,  having  a 
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large  vesicular  nucleus  with  a  single  nucleolus.  Other  cells 
were  round,  with  hyperchromatic  nuclei,  while  scattered 
throughout  the  tumor  were  large,  deeply  staining  cells,  with 
one  or  two  nuclei,  but  free  from  pigment.  There  were  ap- 
parently two  types  of  pigmented  cells — the  one  a  large,  ir- 
regular cell,  with  long  protoplasmic  processes  densely  filled 
with  fine  yellowish  granules,  evidently  chromatophores.  The 
other  type  of  pigmented  cell  was  evidently  a  tumor  cell  of  the 
type  mentioned  above,  but  containing  fewer  granules  than 
the  chromatophores.  Throughout  the  tumor  were  small 
areas  of  hemorrhage,  and  between  the  cells  could  be  demon- 
strated here  and  there  free  pigment  granules.  There  was  no 
evidence  of  extra-ocular  involvement. 

From  this  picture  we  would  make  a  diagnosis  of  malignant 
melanoma,  frequently  called  melanosarcoma,  but  by  some 
authorities  considered  as  melanotic  carcinoma. 

This  case  is  reported  because  of  the  coexisting  and  inde- 
pendent choroidal  lesions;  the  gradually  decreasing  intra- 
ocular tensi'on;  the  persistent  absence  of  frequent  collateral 
symptoms  of  intra-ocular  tumors,  hypertension  and  en- 
gorgement of  the  anterior  ciliary  veins;  and  the  consequent 
confusion  in  making  a  differential  diagnosis  between  exudate, 
tuberculoma,  and  neoplasm. 


A   CASE   OF    INTRA-OCULAR   TUMOR    WITH    UN- 
USUAL OPERATIVE  CO:\IPLICATIONS. 

E.  C.  ELLETT,  M.D., 
Memphis,  Tenn. 

Mrs.  M.,  aged  fifty-two,  was  referred  to  me  in  February, 
1917,  by  Dr.  H.  T.  Collier,  of  McKenzie,  Tenn.,  for  an  affec- 
tion of  the  right  eye.  Six  months  before  that  time,  namely, 
in  October,  1916,  the  vision  in  this  eye  began  to  fail  and  the 
field  of  vision  to  contract,  until  she  could  see  objects  in  the 
lower  temporal  field  only.  There  were  no  other  symptoms 
refer  able  to  the  eye  until  ten  days  before  I  saw  her,  when  the 
eye  became  totally  blind,  red,  and  painful.  During  this  time, 
and  especially  for  the  last  month,  she  had  not  been  well 
other\\ise,  the  symptoms  of  which  she  complained  being 
referred  to  the  abdomen,  but  examinations  by  her  physician 
and  by  a  consultant  had  not  shown  any  definite  pathologic 
condition. 

The  left  eye  was  found  to  be  normal  in  every  way,  except 
for  1.50  D  of  hyperopia,  the  correction  of  which  gave  normal 
vision.  The  right  eye  was  blind,  greatly  inflamed  and  pain- 
ful, the  pupil  widely  dilated,  the  anterior  chamber  shallow, 
and  a  grayish  reflex  was  obtained  from  the  vitreous,  no  red 
reflex  being  visible.  Transillumination  was  not  practised. 
The  tension  was  increased,  the  ^McLean  tonometer  showing 
it  between  90  and  100,  and  the  Schiotz  57.  In  other  words, 
the  eye  presented  all  the  signs  of  acute  glaucoma. 

On  account  of  previous  experiences,  two  of  which  will  be 
presently  related,  the  eye  aroused  my  suspicions,  and  I  was 
not  able  to  banish  the  thought  of  intra-ocular  tumor.  I  ex- 
pressed this  fear  to  the  woman's  husband,  but  advised  oper- 
ation for  the  glaucoma.  This  was  agreed  to,  and  on  the  fol- 
lowing day  a  corneoscleral  trephining  with  iridectomy  was 
performed  under  local  anesthesia.  The  operation  was  very 
painful,  but  technically  satisfactory,  and  the  eye  was  dressed 
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with  everything  apparently  in  order.  There  was  no  special 
complaint  during  the  next  twenty-four  hours,  but  on  remov- 
ing the  dressing  at  the  end  of  that  time  a  large,  smooth,  dark 
mass  was  seen  protruding  from  the  trephine  opening.  This 
mass  was  approximately  spheric  and  about  10  mm.  in  diame- 
ter. It  had  pushed  the  conjunctival  flap  down  on  the  cornea 
and  could  be  plainly  seen  to  issue  from  the  operative  opening 
in  the  sclera.  It  was  large  enough  to  contain  the  lens,  and 
seemed  to  be  covered  with  the  uvea.  The  suspicion  of  intra- 
ocular tumor  was  now  so  strengthened  that  removal  of  the 
eye  was  advised  and  performed.  The  recovery  was  prompt, 
though  the  patient  continued  to  feel  sick  and  weak  from 
symptoms  which  she  referred  to  the  abdomen.  She  was 
again  carefully  examined  without  positive  findings.  She 
soon  returned  home  and  died  the  following  summer.  I  have 
not  been  able  to  learn  much  about  her  illness  and  the  cause 
of  her  death,  but  was  told  that  it  was  due  to  some  sort  of 
abdominal  growth. 

The  eye  was  divided  equatorially,  each  half  was  divided 
anteroposteriorly.  At  the  posterior  pole  of  the  eye,  sur- 
rounding the  optic  nerve  and  lying  mostly  to  its  lower  and 
inner  side,  was  a  new-growth,  7  by  11  mm.  in  extent  and  3 
mm.  thick.  The  retina  was  totally  detached  and  not  con- 
nected with  the  growth.  Sections  of  the  tumor  showed  it  to 
be  a  slightly  pigmented  sarcoma.  In  the  anterior  half  of  the 
eye  the  trephine  opening  was  well  seen,  and  through  it  had 
prolapsed  a  larger  part  of  the  vitreous  and  practically  all  of 
the  retina.  The  uvea  did  not  seem  to  contribute  to  the 
formation  of  the  hernia,  and  the  lens  was  in  place,  though 
the  zonular  ligament  was  pulled  upon.  All  these  changes  are 
shown  in  the  illustrations,  which  include  a  section  passing 
through  the  angle  of  the  anterior  chamber  opposite  the  oper- 
ative wound.  The  size  and  location  of  the  tumor  were  such 
as  to  make  it  very  doubtful  if  transillumination,  made  in  the 
ordinary  way,  would  have  shown  any  positive  signs,  though 
the  very  small  light  proposed  by  Dr.  Greenwood  for  intro- 
duction into  the  orbital  tissues  to  light  up  the  eye  from 
directly  behind  would  find  its  field  of  usefulness  in  just  such 
a  case. 

The  two  previous  experiences  to  which  reference  was  made 
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on  each  side,  hut  nol   in\'ol\inii  tlir  nciA'c. 


Fig.  S.^INIicrophotofirapli  of  tlir  tumor. 


Fig.  4. — Section  passing  through  the  trephine  opening.  The  conjunctival 
flap  is  seen  pushed  up  at  right  angles  to  the  cornea.  Retina  and  vitreous  pass 
through  the  opening.  Lens  in  position,  but  suspensory  ligament  is  pulled 
toward  the  opening. 


Fig.  5. — Angle  of  the  anterior  chamber  opposite  the  trephine  wound. 
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are  as  follows:  Many  years  ago,  while  House  Surgeon  in  the 
Wills  Eye  Hospital,  my  colleague.  Dr.  W.  R.  Parker,  and  I 
undertook  to  work  up  some  of  the  pathologic  specimens  that 
had  accumulated  in  the  hospital.  Among  other  eyes  we 
found  one  of  a  woman,  aged  fifty,  with  the  history  that  she 
had  wakened  with  a  feeling  as  if  something  had  given  way  in 
the  eye.  The  eye  was  blind,  protruded  slightly,  was  stony 
hard,  and  there  was  marked  inflammation  and  a  tendency 
to  scleral  staphyloma  in  the  temporal  portion  of  the  ball. 
The  diagnosis  was  "absolute  glaucoma."  Sections  of  the 
eye  showed  it  to  contain  a  round-celled  sarcoma. 

About  ten  years  ago  my  assistant  did  an  iridectomy  for 
acute  glaucoma  in  an  eye  that  had  been  blind  for  two  years, 
but  was  not  seen  by  him  prior  to  the  acute  attack.  It  was 
regarded  as  acute  glaucoma  in  an  eye  the  subject  of  a  chronic 
glaucoma.  The  wound  did  not  heal,  but  the  edges  continued 
to  pout  and  the  anterior  chamber  did  not  reform.  I  saw  the 
patient  after  this  state  of  affairs  had  lasted  a  few  weeks,  and 
it  seemed  to  me  that  something  must  be  pushing  the  lens 
and  iris  forward,  and  that  this  something  was  most  apt  to 
be  a  growth.  The  vision  in  the  other  eye,  tested  for  the  first 
time  at  this  visit,  as  the  patient  had  been  in  bed  until  then, 
was  somewhat  reduced,  but  was  normal  with  a  — 1.00  lens. 
The  eye  was  white  and  comfortable.  Two  days  later  the 
vision  was  worse,  and  though  the  eye  was  still  white  and 
comfortable,  the  pupil  was  small  and  could  not  be  dilated 
with  atropin.  In  short,  there  was  a  sympathetic  inflamma- 
tion, and  the  operated  eye  was  promptly  removed.  In  spite 
of  this  the  other  eye  was  lost.  The  enucleated  eye  was  found 
to  contain  a  tumor. 

Such  experiences,  which  can  no  doubt  be  duplicated  by 
many  of  you,  make  one  very  suspicious  of  acute  glaucoma  in 
eyes  that  are  already  blind,  at  least  in  those  in  which  we  can- 
not know,  from  a  previous  examination  or  from  the  report  of 
a  previous  examination  by  some  one  else,  what  was  the  cause 
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of  the  blindness.  It  is  accepted,  and  stated  in  standard  text- 
books, that  simple  glaucoma  often  passes  into  inflammatory 
glaucoma,  but  when  my  attention  was  called  to  this  point  I 
was  not  sure  that  I  could  recall  a  case  in  which  I  had  cer- 
tainly seen  this  occur,  and  some  inquiry  among  professional 
friends  showed  that  many  others  were  in  the  same  state. 
However,  since  watching  for  it,  I  have  seen  several  such 
cases,  in  some  of  which  the  sight  had  been  entirely  lost  prior 
to  the  acute  attack,  and  others  in  which  it  had  only  been 
impaired.  My  own  limited  experience,  therefore,  confirms 
this  fact,  that  acute  glaucoma  can  and  does  develop  in  eyes 
that  are  the  seat  of  a  chronic  non-inflammatory  glaucoma. 
Nevertheless,  in  acute  glaucoma  in  eyes  that  are  already 
blind  from  an  unknown  and  not  apparent  cause  the  possibil- 
ity, even  the  probability,  of  intra-ocular  tumor  must  not  be 
lost  sight  of,  and  enucleation  is  the  safest  course  to  pursue. 

DISCUSSION  OF  PAPERS  OF  DRS.  FRANCIS  AND  ELLETT. 

Dr.  J.  E.  Weeks,  New  York:  The  case  reported  by  Dr. 
Francis  was  one  of  much  interest  to  me,  and  I  shall  read  a 
portion  of  my  letter  to  Dr.  Francis  regarding  it. 

"Left  eye:  Field  almost  abolished.  Vision  equals  per- 
ception of  light.  Tension  seven.  Extensive  detachment  of 
the  retina,  circumscribed  and  elevated  to  about  ZYi  mm. 
Transillumination  gives  a  rather  indefinite  shadow  above  and 
to  the  temporal  side.  The  transillumination  indicates  the 
presence  of  a  mass  that  is  not  fluid,  but  I  cannot  determine 
whether  there  is  a  growth  in  the  eye,  or  whether  the  dense 
mass  is  exudative  only.  On  account  of  the  certainty  that 
the  eye  will  never  be  of  use  as  a  visual  organ,  and  the  pos- 
sibility that  it  may  contain  a  neoplasm,  I  would  have  the 
eye  removed  without  much  delay." 

In  a  subsequent  note  I  raised  the  question  of  its  being  tu- 
berculous in  nature. 

Dr.  John  Green,  Jr.,  St.  Louis,  Mo. :  Diminished  tension 
in  eyes  that  contain  a  sarcoma  is  probably  not  very  rare. 
Two  such  cases  have  come  under  my  observation.     In  one 
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there  was  difficulty  in  establishing  a  differential  diagnosis. 
The  intra-ocular  picture  was  that  of  a  simple  detachment — 
two  massive  mobile  folds  of  retina  meeting  in  the  middle  line. 
My  consultant,  Dr.  F.  L.  Henderson,  suggested  a  scleral 
puncture.  This  was  performed  between  the  externus  and  in- 
ferior rectus,  evacuating  brown-stained,  waterj'  fluid.  A  few 
days  later  there  was  partial  reattachment  of  the  retina  on  the 
temporal  side  only.  A  week  later  another  scleral  incision  be- 
tween the  internus  and  inferior  rectus  resulted  in  a  partial 
reattachment  on  the  nasal  side,  clearly  revealing  a  small 
tumor  at  the  posterior  pole.  Section  of  the  enucleated  eye 
confirmed  the  diagnosis. 

Dr.  W.  E.  Lambert,  New  York:  I  recall  a  case  I  saw  some 
few  years  ago,  an  old  lady,  where  the  diagnosis  of  acute  glau- 
coma had  been  made  and  it  was  proposed  to  perform  an 
iridectomy.  The  eye  was  stony  hard,  absolutely  blind,  and 
very  painful.  Although  the  transillumination  was  negative, 
I  regarded  it  as  most  probably  a  case  of  intra-ocular  tumor, 
and  advised  enucleation,  which  was  done.  A  small  sarcoma 
was  found  in  the  posterior  part  of  the  globe.  The  location  of 
the  growth  explained  the  negative  finding  on  transillumina- 
tion. 

Dr.  William  Zentmayer,  Philadelphia:  In  regard  to  the 
procedure  that  Dr.  Green  mentioned  for  diagnostic  purposes, 
some  years  ago  I  did  this  on  a  case  of  intra-ocular  sarcoma, 
with  the  same  purpose  in  view.  It  was  soon  afterward  fol- 
lowed by  the  rapid  development  of  sarcoma  in  the  orbit.  I 
always  felt  my  procedure  precipitated  this.  I  do  not  think 
it  is  a  safe  method  to  practise. 

Dr.  W.  H.  Wilder,  Chicago,  III. :  Dr.  Lambert  presented 
the  idea  that  I  wanted  to  present  and  which  I  wish  to  repeat. 
I  think  Dr.  Ellett's  paper  carries  with  it  an  excellent  lesson 
to  us,  namely,  the  futility  of  doing  anything  in  a  temporizing 
way  for  an  absolute  glaucoma  that  may  come  to  us  for  the 
first  time.  I  have  had  that  illustrated  three  times.  Some 
years  ago  the  late  Dr.  Hotz  sent  a  patient  with  advanced 
glaucoma  to  be  operated  on  for  relief  of  pain  and  preserva- 
tion of  the  eyeball.  Fortunately,  at  a  certain  time  the 
vitreous  cleared  and  it  was  possible  to  recognize  a  detach- 
ment of  retina  and  the  diagnosis  of  intra-ocular  growth  was 
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made.  The  eyeball  was  removed  and  an  intra-ocular  growth 
was  found.  Only  recently  I  operated  on  another  case  where 
one  of  my  colleagues,  a  most  thorough  and  painstaking 
clinician,  had  previously  operated  for  the  relief  of  pain  in 
absolute  glaucoma. 


SUCCESSFUL  REMOVAL  OF  THE  ORBITAL  POR- 
TION OF  THE  OPTIC  NERVE  FOR  A  PRIMARY 
INTRADURAL  TUMOR,  WITH  PRESERVATION 
OF  THE  EYEBALL  AND  MOTILITY,  BY  THE 
KRONLEIN  METHOD. 

ROBERT  G.  REESE,  M.D., 

New  York. 

Peter  F.,  aged  five,  was  brought  to  the  New  York  Eye  and 
Ear  Infirmary  in  October,  1919,  because  of  a  prominence  of 
the  right  eye  which  had  existed  for  two  years,  and  followed 
an  injury  to  the  right  side  of  the  head.  For  the  past  five 
months  the  exophthalmos  had  increased  rapidly. 

On  examination  the  right  eye  is  pushed  forward  'and 
downward  (Fig.  1);  the  motility  of  the  eyeball  is  normal 
outward  and  downward,  limited  inward  and  absent  upward; 
palpation  revealed  no  tumor  in  the  orbit.  Hertel's  exoph- 
thalmometer  registered  25  mm.  0.  D.  and  19  mm.  0.  S. 
Vision  could  not  be  tested.  The  right  pupil  is  moderately 
dilated  and  reacted  sluggishly  to  light.  The  consensual 
reflex  of  each  pupil  is  present.  The  media  are  clear;  the 
retinal  arteries  are  attenuated,  and  the  veins  distended  and 
tortuous.     The  disc  shows  a  neuritic  atrophy. 

Examination  of  the  nose  is  negative  and  the  tonsils  are 
hypertrophied.  There  was  no  bruit  or  pulsation,  and  an 
x-ray  examination  was  unsatisfactory.  The  Wassermann 
and  Noguchi  tests  were  negative;  the  blood  count  was  nor- 
mal and  hemoglobin  90  per  cent.  The  diagnosis  of  tumor  of 
the  optic  nerve  is  made,  and  operation  advised. 

Operation;  November  12,  1919:  Under  ether  the  usual 
incision  in  the  Kronlein  operation  along  the  outer  margin 
of  the  orbit  is  made.     The  bone-flap  is  formed  with  a  hand 


Fig.  1. — Before  operation. 
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Fig.  2. — Showing  motility  inward  two 
months  after  operation. 


Fig.  3. — Showing  motility  outward  two 
months  after  operation. 
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saw  and  chisel,  and  reflected.  A  horizontal  incision  is 
made  in  the  orl)ital  periosteum,  and  the  finger  introduced 
encounters  an  enlarged  optic  nerve  extending  the  entire 
length  of  the  orbital  portion.  An  aneurysm  needle  armed 
with  a  suture  is  passed  around  the  nerve  and  tumor,  near 
the  sclera,  and  the  suture  securely  tied.  The  mass  is  then 
cut  through  close  to  the  sclera,  and  traction  on  the  suture 
draws  the  nerve  outward  between  the  external  and  inferior 
rectus  muscles.  With  curved  scissors  it  is  excised  at  the 
optic  foramen.  There  is  little  hemorrhage.  The  flap  is 
replaced  and  the  periosteum  is  sutured  with  catgut,  and 
the  skin  incision  is  united  with  silk.  .At  the  close  of  the 
operation  there  was  no  exophthalmos,  but  the  lids  were 
sutured  together  as  a  precautionary  measure.  No  drainage 
was  used.    The  recovery  was  uneventful. 

The  tenth  day  after  the  operation  the  sutured  lids  were 
opened.  The  cornea  was  anesthetic,  and  at  its  center  there 
was  a  slight  cloudiness  and  a  depression  in  the  epithelium 
with  some  exfoliation.  The  cloudiness  did  not  extend  more 
than  3  mm.  from  the  center,  and  this  area  gradually  cica- 
trized without  the  formation  of  an  ulcer.  The  treatment 
consisted  in  the  application  of  a  bandage,  borated  vaselin, 
atropin  and  dionin  locally,  and  iron,  quinin,  and  strychnin 
internally.  It  seems  as  if  the  neuroparalytic  keratitis  was 
due  to  a  disturbance  of  nutrition  produced  by  paralysis  of  a 
branch  of  the  trigeminus,  and  not  to  desiccation. 

June  1,  1920,  nearly  seven  months  since  the  operation,  the 
right  eye  showed  an  anesthetic  cornea  and  a  cicatrix  2x3 
mm.  just  below  and  external  to  the  pupillary  area.  The 
transverse  diameter  of  the  cornea  was  11  mm.,  the  iris  was 
lighter  blue  than  the  fellow-eye,  the  pupil  measured  6  mm. 
and  naturally  was  irresponsive  to  light  directly  and  con- 
sensually.  Hertel's  exophthalmometer  registered  19  mm. 
at  110  for  each  eye.  The  fundus  picture  could  not  be  studied 
from  day  to  day,  but  at  the  final  examination  the  retinal 
vessels  seemed  to  be  pervious,  somewhat  attenuated,  but  did 
not  pulsate  on  pressure,  and  none  was  transformed  to  white 
lines.  The  disc  showed  neuritic  atrophy,  and  in  the  macular 
region  there  was  marked  chorioretinal  atrophy  with  pig- 
mentation. The  pigmentation  and  atrophies  which  were 
observed  are  presumably  evidences  of  disordered  circulation.  ■ 
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The  position  of  the  eye  was  normal  and  the  motility  in  all 
directions  was  good.     (Figs.  2  and  3.) 

The  pathologic  examination  made  by  Dr.  James  Ewing 
was  as  follows :  Gross  description  (Fig.  4) :  The  tumor 
measures  25  mm.  in  length  by  13  mm.  in  diameter.  It  is  of 
elongated  oval  form,  translucent,  smooth  texture,  soft  con- 
sistence, and  grayish  color.  It  is  sharply  encapsulated  (Fig. 
5) .  Through  the  center  of  the  tumor  can  be  seen  the  outline 
of  the  somewhat  thickened  optic  nerve,  which  is  surrounded 
by  the  main  mass  of  tumor  tissue.  This  relation  suggests 
that  the  tumor  tissue  is  derived  originally  from  the  struc- 
tures just  within  the  capsule.  Microscopic  structure:  The 
tumor  is  composed  of  compact  masses  of  small  cells  of  in- 
distinct spindle  and  polyhedral  form,  and  containing  small, 
slightly  vesicular  nuclei.  There  is  Uttle  stroma  between 
these  cells  and  little  of  the  mucous  material  so  commonly 
seen  in  these  tumors  (Fig.  6).  The  remnants  of  the  optic 
nerve  are  extremely  cellular,  and  in  places  the  over-cellular 
nerve  tissue  appears  to  merge  insensibly  into  the  tumor 
tissue.  Near  the  eyeball  the  bundles  of  the  nerve-fibrils  are 
partly  preserved,  but  very  cellular;  behind  there  is  greater 
cell  overgrowth  and  the  structure  in  the  nerve-trunk  re- 
sembles that  of  the  surrounding  tumor.  The  capsule  of  the 
tumor  is  composed  of  dense  fibrous  tissue  like  that  of  the 
normal  dural  sheath.  The  blood-vessels  of  the  nerve-trunk 
area  are  small,  numerous,  and  pervious;  those  of  the  sur- 
rounding tumor  are  very  scanty.  Anteriorly  there  is  a  cross- 
section  of  a  rather  large,  pervious  artery. 

Interpretation. — The  tumor  presents  the  essential  features 
of  a  primary  growth  of  the  optic  nerve  structures,  which  may 
best  be  designated  as  myxoglioma.  The  myxomatous 
element  is,  however,  not  marked  in  this  case.  The  partial 
preservation  of  the  nerve-trunk  with  abundant  growth  of  a 
peripheral  neoplasm  suggests  that  the  tumor  may  have 
arisen  from  some  cells  beneath  the  capsule  and  not  from 
nerve  elements.  Yet  the  whole  nerve  show^s  definite  and 
most  of  it  shows  extreme  overgrowth  of  cells  which  must  be 
derived  from  some  cell  in  the  original  nerve  tissue.  The 
supporting  glia  cells  seem  to  be  the  most  probable  point  of 
origin.  It  appears  likely  that  the  tumor  process  began  be- 
hind and  gradually  advanced  forward,  thus  accounting  for 
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Fig.  6.— Low  magnification  of  whole  tumor,  showing  ensheathing  of  norve-tnink  by 

tumor  tissue. 
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the  ensheathing  of  the  nerve-trunk  and  its  partial  preserva- 
tion near  the  eyeball. 

Intradural  tumors  of  the  optic  nerve  were  first  described 
by  Wishart  (1883),  and  Byers,^  Parsons,^  Hudson,^  and 
others  have  made  exhaustive  studies  of  the  Hterature  and 
reported  cases.  The  condition  is  essentially  one  of  early 
life;  it  is,  indeed,  probably  congenital,  and  only  four  cases 
of  Byers'  group  occurred  after  the  twenty-fifth  year.  Par- 
sons thinks  that  nearly  all  the  intradural  tumors  are  a  form 
of  fibrous  growth  which  he  called  ''fibromatosis,"  even  though 
they  were  reported  under  such  titles  as  myxomata,  gliomyxo- 
mata,  sarcomata,  and  myxosarcomata.  All  are  essentially 
mesoblastic  in  origin  and  are  compared  with  elephantiasis 
of  the  subcutaneous  tissue.  The  same  author  has  collected 
accounts  of  18  primary  tumors  originating  within  the  nerve- 
sheath  (extraneural  or  intradural),  as  opposed  to  102  in- 
stances developing  in  the  nerve  substance  (intraneural). 
Hudson  draws  attention  to  the  fact  that  50  per  cent,  of 
these  optic  nerve  tumors  are  incompletely  removed,  and 
says  the  Kronlein  operation  is  not  essential.  In  my  case  the 
Kronlein  osteoplastic  resection  of  the  outer  bony  wall  of  the 
orbit,  proved  perfectly  satisfactory,  and  Knapp's^  case,  with 
a  beautiful  cosmetic  result,  seems  to  make  this  operative 
procedure  the  one  of  choice,  and  would  certainly  reduce  the 
percentage  of  incomplete  removal.  I  have  witnessed  two 
operations  for  the  extirpation  of  intradural  tumors  of  the 
optic  nerve  where  the  Kronlein  method  was  not  employed, 
and  in  neither  case  was  the  entire  orbital  portion  of  the 
optic  nerve  removed,  and  the  traumatism  was  necessarily 
great.  There  is  no  recorded  case  of  local  recurrence  in  the 
orbit  in  spite  of  the  fact  that  so  many  of  these  tumors  have 
been  incompletely  removed,  but  it  stands  to  reason  that 
intracranial  extension  is  less  likely  to  occur  if  the  nerve  is 
cut  through  close  to  the  optic  foramen. 

Schlodtmann'^  shows  that  the  changes  in  the  ophthal- 
16 
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moscopic  picture  of  the  retinal  circulation  depends  upon 
whether  a  collateral  circulation  has  been  established.  In 
the  case  here  reported  there  did  not  seem  to  be  any  marked 
difference  in  the  retinal  circulation  before  and  after  the 
operation,  and  yet  the  central  retinal  artery  was  shown  to  be 
pervious  by  microscopic  examination,  so  that  the  collateral 
circulation  was  post-operative  and  some  of  the  posterior 
ciliary  blood-vessels  must  have  escaped  obliteration.  The 
tumors  are  generally  regarded  as  almost  benign,  but  Byers 
justly  warns  against  this  assumption,  as  it  may  be  years 
before  the  intracranial  extension  shows  itself,  de  Schweinitz'' 
cites  a  case  where  radium  did  not  prove  to  be  effectual  on 
the  development  of  a  recurrent  growth,  but  it  would  be 
advisable  to  institute  systematic  treatment  with  the  x-ray 
for  recurrences,  as  it  seems  to  have  a  distinct  effect  on  the 
growth  of  gliomatous  tissue.^ 

(The  microphotographs  were  made  at  the  Pathologic 
Laboratory  of  Cornell  University  Medical  College  by  Mr. 
W.  S.  Dunn  and  the  drawing  of  the  bisected  macroscopic 
specimen  by  Miss  E.  M.  Freret,  artist  to  the  New  York  Eye 
and  Ear  Infirmary.) 
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DISCUSSION. 

Dr.  Arnold  Knapp,  New  York:  I  would  like  to  make 
another  report  on  a  case  of  tumor  of  the  optic  nerve  which 
was  presented  to  this  Society  in  1916.  I  saw  the  patient  a 
week  ago;  the  eye  is  perfectly  normal  in  appearance;  the 
cornea  is  intact;  the  fundus  changes  are  the  same.  No  ex- 
ophthalmos;   no  signs  of  recurrence.     This  was  one  of  the 
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cases  in  which  the  operation  was  necessarily  incomplete,  as 
the  tumor  seemed  to  extend  beyond  the  apex  of  the  orbit. 

Dr.  E.  C.  Ellett,  Memphis,  Tenn. :  About  four  years  ago 
I  reported  two  such  cases  and  it  is  curious  to  see  how  exactly 
like  each  other  the  different  reported  cases  are.  In  neither  of 
these  cases  was  I  able  to  secure  complete  removal  of  the 
tumor.  In  one  case  I  enucleated  the  eye  and  with  it  the 
tumor.  In  the  other  case  I  removed  the  tumor  without 
removing  the  eye  and  without  the  Kronlein  operation  either, 
but  it  was  an  easy  case.  There  would  be  a  difference  in  dif- 
ferent orbits,  but  by  making  the  incision  through  the  conjunc- 
tiva and  dividing  the  external  rectus  muscle,  I  did  not  have 
any  difficulty  whatever  in  removing  the  growth.  The  cos- 
metic result  is  shown  in  the  pictures  in  these  two  reprints. 
In  regard  to  the  pathology,  the  overgrowth  seems  to  be  of  the 
neuroglia  fibrils — not  a  cellular  overgrowth.  In  practically 
all  the  reported  cases  the  tendency  to  recurrence,  even  though 
you  know  you  have  not  removed  all  the  tumor,  seems  to  be 
very  small,  as  in  the  case  of  Dr.  Knapp  and  also  in  these 
cases  of  mine,  which  were  done  not  very  long  ago.  The 
operation  could  not  have  been  more  satisfactory  than  in  the 
case  in  which  the  ball  was  preserved  without  the  Kronlein 
operation,  just  going  through  the  conjunctiva.  I  have  a  large 
number  of  these  slides,  with  differential  staining,  which  I 
would  be  glad  to  put  under  the  microscope  if  any  one  wishes 
to  look  at  them. 

Dr.  a.  Edward  Davis,  New  York :  One  such  case  as  Dr. 
Reese  reports  came  under  my  observation  some  years  ago. 
The  first  operation  (Kronlein)  of  removal  of  the  optic  nerve 
and  tumor  was  performed  at  Mt.  Sinai  Hospital  by  Dr. 
Wolff.  The  patient  came  to  me  owing  to  a  discharging  sinus 
on  the  face,  which  was  relieved  by  removing  some  dead  bone. 
The  tumor  (myxosarcoma?)  returned  after  seven  years,  filhng 
the  orbit.  The  eye  and  the  orbital  contents  were  removed 
and  the  patient,  a  young  girl,  remains  well  after  two  years' 
interval. 


FACTORS  WHICH  INFLUENCE  THE  COLOR  SENSI- 
TIVITY OF  THE  PERIPHERAL  RETINA. 

C.  E.  FERREE,  PH.D.,  AND  G.  RAND,  PH.D., 

Bryn  Ma\%T  College. 
(By  invitation.) 

Introduction. — The  difficulty  of  getting  reproducible  re- 
sults in  determinations  of  the  color  sensitivity  of  the  periph- 
eral retina  is  a  common  complaint  among  laboratory  and 
clinic  workers.  The  actual  distribution  of  retinal  sensitiid- 
ties  is  only  one  of  the  factors  which  influence  the  results  of 
the  perimetric  or  campimetric  determination.  By  varying 
the  conditions  under  which  the  work  is  done  the  fields  of 
color  sensitivity,  beyond  a  certain  degree  of  eccentricity, 
may  be  made  to  have  almost  any  extent  within  the  limits  of 
the  field  of  vision,  and  to  vary  radically  in  shape. 

The  difficulty  of  obtaining  reproducible  results  is  so  great 
as  to  lead  many  seriously  to  question  the  value  of  the  peri- 
metric or  campimetric  determination  in  the  work  of  diag- 
nosis. Their  value  in  diagnosing  and  checking  up  the  course 
of  some  of  the  most  serious  affectiens  of  the  eye  is  readily 
conceded,  however,  provided  the  needed  precision  can  be  ob- 
tained. The  need  of  greater  precision  of  work  in  the  labora- 
tory, while  less  important  to  human  welfare,  is  no  less  insis- 
tent. These  combined  needs  led  us  several  years  ago  to  make 
a  study  of  the  variable  factors  which  influence  the  chromatic 
response,  the  details  of  which  are  still  in  progress.  Some  of 
these  factors  pertain  to  the  control  of  the  stimulus ;  some  are 
peculiar  to  the  response  of  the  eye  itself.  All  may  be  stan- 
dardized and  controlled.  The  normal  eye  is  highly  sensitive 
and  complex  in  its  responses,  but  not  inherently  erratic. 
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While  the  abnormal  eye  may  be  more  erratic,^ — one  of  the 
symptoms,  it  may  be,  of  its  abnormality, — there  should  be, 
so  far  as  we  can  see,  no  essential  difference  in  the  technic  of 
the  testing  and  study  of  its  functioning. 

The  variable  factors  which  influence  the  apparent  limits 
of  color  sensitivity  are  the  wave-length  and  purity  of  the 
stimulus,  the  intensity  of  the  stimulus  and  the  visual  angle, 
length  of  exposure  of  the  eye,  the  method  of  exposure  (mov- 
ing or  stationary  stimulus),  accuracy  and  steadiness  of  fixa- 
tion, the  intensity  of  the  general  illumination  of  the  retina 
and  its  state  of  adaptation,  breadth  of  pupil,  and  the  bright- 
ness of  the  preexposure  and  of  the  background  or  surrounding 
field.  Only  a  few  of  these  can  be  considered  here.  For  the 
fuller  treatment  a  bibliography  is  appended.  The  most 
important  of  these  factors,  from  the  standpoint  of  the  work 
of  the  office  and  clinic,  are  perhaps  the  intensity  of  the 
stimulus  and  the  precision  of  its  control,  the  brightness  of  the 
preexposure  and  of  the  surrounding  field,  the  intensity  of 
the  general  illumination,  and  the  accuracy  and  steadiness 
of  fixation. 

The  Intensity  of  the  Stimulus. — By  a  sufficiently  wide 
variation  in  this  factor  alone  the  fields  of  color  sensitivity 
may  be  made  to  have  almost  any  breadth  within  the  field  of 
vision,  and  to  differ  radically  in  shape.  With  very  high 
intensities  the  limits  of  red,  yellow,  and  blue  are  coincident 
with  the  limits  of  white  light  vision.  Green  cannot  be  made 
to  have  so  wide  an  extent.  With  stimuli  of  medium  intensi- 
ties of  equal  energy  the  limits  of  red,  blue,  and  yellow  inter- 
lace or  criss-cross.  The  limits  for  green  again  are  narrower. 
The  conventional  clinic  rating  of  limits  from  widest  to  nar- 
rowest in  the  order  blue,  red  and  green  is,  with  the  exception 
of  green,  a  function  of  the  relative  intensities  of  the  stimuli 
employed.  A  decrease  of  intensity  of  the  stimuli  not  only 
narrows  the  limits  but,  because  of  the  irregular  distribution 
of  sensitivities  in  the  different  meridians,  causes  a  marked 
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change  in  the  shape  of  the  ^elds  of  sensitivity.  Without 
great  precision  in  the  control  of  intensity,  it  is  obvious  that 
reproducibiUty  of  result  cannot  be  obtained  and  little  signifi- 
cance can  be  attached  either  to  extent  or  shape  of  the  fields 
of  sensitivity  or  to  variations  from  time  to  time  or  from 
person  to  person  in  these  important  featm^es. 

The  effect  of  changes  in  the  intensity  of  the  stimulus,  both 
on  the  extent  and  shape  of  the  color  fields,  varies  with  the 
order  of  magnitude  of  intensity  employed.  For  medium 
and  low  intensities  the  effect  of  a  given  amount  of  change 
is  very  much  greater  than  for  high  intensities.  This  is  an 
obvious  corollary  of  the  type  of  distribution  of  sensitivities 
found  in  the  peripheral  retina.  That  is,  in  passing  from  the 
center  toward  the  periphery  the  decrease  in  sensitivity  is 
comparatively  slow  and  gradual  in  the  paracentral  retina, 
it  is  much  faster  and  more  abrupt  in  the  mid-periphery,  and 
very  abrupt  in  the  far  periphery.  It  requires,  therefore, 
comparatively  large  changes  of  intensity  in  stimuli  of  high 
intensity,  which  carry  the  limits  of  sensitivity  into  the  far 
periphery,  to  produce  a  significant  change  in  the  limits;  not 
so  great  a  change  in  stimuli  of  medium  intensity;  and  a  still 
smaller  change  in  stimuli  of  low  intensity.  This  effect  varies 
greatly,  however,  for  the  same  color  in  the  different  meridi- 
ans, and  for  different  colors  in  the  same  meridian.  For 
stimuli  of  the  medium  and  low  intensities  used  in  the  office 
and  clinic  the  effect  of  change  of  intensity  is  very  marked 
indeed  both  on  the  extent  and  shape  of  the  fields  of  sensi- 
tivity. 

The  Chromatic  Thresholds  of  Sensation  from  Center  to 
Periphery  of  the  Retina. — In  order  to  show  the  irregularity 
of  decrease  in  sensitivity  in  passing  from  the  center  toward 
the  periphery  of  the  retina,  we  have  determined  the  threshold 
(the  amount  of  light  required  just  to  arouse  the  color  sensa- 
tion) for  the  different  colors  in  the  different  meridians.  A 
graphic  representation  of  the  results  of  these  determinations 
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for  two  meridians — the  temporal  and  nasal — is  given  in 
Charts  I-IV.  In  these  charts  the  degree  of  eccentricity  is 
plotted  along  the  horizontal  coordinate  and  the  energy  or 
intensity  values  of  the  threshold  in  watts  (10"  ergs  per  second) 
are  plotted  along  the  vertical  coordinate.  The  representa- 
tion is  retinal,  not  field  of  vision.  In  case  of  red,  yellow,  and 
blue,  it  will  be  remembered  from  statements  made  earlier  in 
the  paper,  the  limits  of  sensitivity  for  lights  of  high  intensi- 
ties coincide  with  the  limits  of  white  light  vision.  This, 
however,  was  not  the  case  for  the  green  stimulus.  By  no 
increase  of  intensity  were  we  able  to  make  the  limits  of  green 
sensitivity  coincide  with  the  limits  of  white  light  vision. 

In  Charts  III  and  IV  the  above  values  from  the  center  of 
the  retina  through  the  region  of  gradual  decrease  of  sensi- 
tivity are  plotted  on  a  larger  scale.  This  was  done  because, 
when  plotted  on  the  scale  used  in  Charts  I  and  II,  the  curves 
fall  so  closely  together  that  the  relative  sensitivities  to  the 
four  colors  are  not  clearly  represented.  That  is,  the  range 
of  values  for  the  threshold  from  the  center  to  the  extreme 
periphery  of  the  retina  is  so  great  that  in  Charts  I  and  II,  in 
which  the  entire  range  is  represented,  a  scale  value  had  to 
be  chosen  for  the  vertical  coordinate,  which  is  so  large  as 
almost  to  obscure  the  smaller  differences  in  relative  sensi- 
tivity to  the  different  colors  in  the  paracentral  retina,  the 
region  of  gradual  decrease  in  sensitivity. 

Space  cannot  be  taken  here  for  a  full  discussion  of  the 
results  of  these  determinations.  For  a  more  detailed  state- 
ment of  results  and  a  fuller  discussion  of  their  bearing  on 
points  of  theoretic  and  practical  importance,  the  reader  is 
referred  to  "Chromatic  Thresholds  of  Sensation  from  Center 
to  Periphery  of  the  Retina  and  Their  Bearing  on  Color  The- 
ory," Psychol.  Review,  1919,  xxvi,  pp.  16-42;  150-163. 
The  following  points,  however,  may  be  noted  in  connection 
with  the  present  paper: 

(a)  Among  other  things,  the  foregoing  charts  show  the 
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great  irregularity  in  the  decrease  of  sensitivity  to  each  color 
which  is  found  in  passing  from  the  center  to  the  periphery 
of  the  retina.  This  irregularity,  moreover,  differs  greatly 
in  the  different  meridians.     From  these  irregularities  it  is 
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Chart  I. — Chromatic  thresholds  for  the 
four  colors,  nasal  meridian.  In  this  chart 
degree  of  eccentricity  in  the  retinal  field  is 
plotted  along  the  horizontal  coordinate 
and  the  energy  or  intensity  value  of  the 
threshold  is  plotted  along  the  vertical  co- 
ordinate. The  threshold  values  are  in 
terms  of  total  energy  entering  the  eye. 


Chart  II. — Chromatic  thresh- 
olds for  the  four  colors,  temporal 
meridian. 


obvious  why  the  shape  as  well  as  the  extent  of  the  fields  of 
sensitivity  changes  with  the  change  of  intensity  of  the  stimu- 
lus light.  That  is,  depending  upon  the  different  rates  of 
decrease  of  sensitivity  in  the  different  meridians,  a  given  in- 
crease or  decrease  of  intensity  of  the  stimulus  light  causes 


Ferree  and  Rand:   Color  Sensitivity  of  Retina.      249 

respectively  different  amounts  of  extension  or  contraction 
of  the  fields  in  these  meridians.  The  result  is,  of  course,  a 
change  of  shape  of  the  field  proportionate  to  the  amount  of 
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Chart  III. — Chromatip  thresholds  for  the 
four  colors,  nasal  meridian.  In  this  chart 
and  Chart  IV  the  values  represented  in 
Charts  I  and  II  res{)ectively,  from  the  cen- 
ter of  the  retina  through  the  region  of  grad- 
ual decrease  of  sensitivity,  are  i)lotted  on  a 
larger  scale.  This  is  done  because  when 
plotted  on  the  scale  used  in  Charts  I  and 
II,  the  curves  fall  so  closely  together  that 
the  relative  sensitivities  are  not  clearly 
represented. 
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Chart  IV. — Chromatic  thresh- 
olds for  the  four  colors,  temporal 
meridian. 


irregularity  of  the  distribution  of  sensitivity  in  the  different 
meridians.  ^ 

(6)  A  further  obvious  corollary  of  irregularity  of  distribu- 
tion of  sensitivity  in  the  different  meridians  is  the  interlacing 
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or  criss-crossing  of  the  limits  when  the  stimuli  are  so  graded 
in  intensity  as  to  give  the  limits  for  all  the  colors  approxi- 
mately the  same  degree  of  eccentricity.  That  is,  a  condition 
of  coincident  or  concentric  limits  would  presuppose  regu- 
larity of  distribution  of  sensitivity  from  meridian  to  meri- 
dian; irregularity  inevitably  leads  to  an  intersection  or  criss- 
crossing when  the  conditions  under  which  the  determinations 
are  made  are  such  that  the  fields  of  sensitivity  have  approxi- 
mately the  same  breadth.  A  frequent  criss-crossing  of  the 
limits,  it  will  be  noted  in  Fig.  4,  occurs  for  red,  yellow,  and 
blue  when  stimuli  of  medium  intensity  and  equal  energies 
are  used. 

(c)  A  third  point  which  may  be  noted  in  passing  is  the 
correspondence  of  the  changes  in  the  hue  of  red  and  green, 
in  passing  from  the  center  to  the  periphery  of  the  retina, 
with  the  relative  distribution  of  sensitivities  to  red,  green, 
and  yellow.  That  is,  the  red  and  green  wave-lengths  of 
light  have  the  power  to  arouse  not  only  the  sensations  of  red 
and  green,  but  also  weakly  the  sensation  of  yellow.  In  the 
center  of  the  retina,  which  is  fully  sensitive  to  red  and  green, 
the  weakly  aroused  yellow  sensation  is  below  the  threshold, 
i.e.,  too  weak  to  be  sensed  in  the  presence  of  the  strongly 
aroused  red  and  green  sensations.  However,  in  those  parts 
of  the  periphery  of  the  retina  in  which  the  loss  of  sensitivity 
to  red  and  green  is  greater  than  to  yellow,  the  yellow  com- 
ponent of  the  sensation  comes  above  the  threshold  and  the 
red  and  green  stimuli  are  sensed  as  yellowish-red  and  yel- 
lowish-green. For  example,  in  passing  from  the  center  to 
the  periphery  of  the  retina  in  the  nasal  meridian,  the  red 
stimulus  was  sensed  as  red  from  the  center  to  about  60°; 
from  60°  to  about  86°  it  was  sensed  as  yellowish-red  or 
orange;  from  86°  to  the  limits  of  sensitivity  it  was  sensed 
again  as  red.  Corresponding  to  this  it  will  be  noted  that 
there  is  in  this  meridian  a  fairly  close  agreement  in  sensi- 
tivity to  red  and  yellow  from  the  center  to  about  60°  (stimu- 
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Ills  sensed  as  red),  at  which  point  there  is  a  relatively  sharp 
decrease  in  sensitivity  to  red.  That  is,  from  60°  to  86°  there 
is  much  less  sensitivity  to  red  than  to  yellow  (stimulus  sensed 
as  yellowish-red  or  orange).  At  about  86°  there  is  a  sharp 
decrease  in  sensitivity  to  yellow,  and  from  this  point  on  to 
the  limits,  a  fairly  close  agreement  again  in  sensitivity  to 
the  two  colors  (stimulus  sensed  as  red).  In  the  temporal 
meridian  the  red  stimulus  was  sensed  as  red  from  the  center 
of  the  retina  to  about  30°;  from  there  to  about  47°  as  yel- 
lowish-red or  orange;  and  from  47°  to  the  limits  of  sensi- 
tivity, as  red.  Similarly  in  this  meridian  there  is  a  fairly 
close  agreement  in  sensitivity  to  red  and  yellow  from  the 
center  to  about  30°;  from  30°  to  about  47°  there  is  a  con- 
siderably greater  sensitivity  to  yellow  than  to  red ;  and  from 
this  point  on  to  the  limits  greater  sensitivity  to  red  than  to 
yellow.  In  case  of  green  in  the  nasal  meridian  the  greater 
loss  in  sensitivity  to  green  as  compared  with  yellow  begins 
at  about  51°;  and  in  the  temporal  meridian  at  about  26°. 
Correspondingly  at  these  points  the  green  stimulus  began 
to  be  sensed  as  yellowish-green  and  continued  to  be  sensed 
in  this  hue  until  the  limits  of  sensitivity  to  green  w^ere 
reached,  from  which  point  on  for  a  short  distance  it  was 
sensed  as  unsaturated  yellow. 

These  changes  of  hue  are  the  normal  changes  for  spec- 
trum or  pure  red  and  green  in  passing  from  the  center  to  the 
periphery  of  the  retina  when  there  is  no  achromatic  effect  of 
preexposure  and  surrounding  field,  that  is,  when  the  pre- 
exposure and  surrounding  field  are  a  gray  of  the  same  bright- 
ness as  the  color  and  when  the  general  illumination  of  the 
room  is  held  constant.  Later  in  the  paper  the  changes  pro- 
duced by  a  preexposure  and  surrounding  field  lighter  or 
darker  than  the  color  and  by  a  variable  illumination  will  be 
given. 

In  Chart  II,  temporal  meridian,  a  gap  will  be  noted  in  the 
curve  for  blue  not  present  in  the  curves  for  the  other  colors. 
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In  this  area  is  represented  a  peculiar  type  of  color-blindness, 
small  areas  or  spots  of  which  are  found,  so  far  as  we  have 
been  able  to  discover,  in  all  or  most  peripheral  retinas.  In 
these  spots  the  blindness  is  to  one  color  alone.  The  spot  is 
fully  sensitive  to  all  of  the  other  colors.  Moreover,  it  shows 
no  deficiency  in  the  canceling  and  after-image  and  contrast 
reactions  of  the  color  in  question.  That  is,  in  this  area  the 
stimulus,  although  it  is  not  sensed  as  color,  has  just  as  much 
power  to  cancel  the  complementary  color  and  to  arouse  the 
after-image  as  it  has  in  the  immediately  surrounding  retina. 
These  spots  seem  not  to  be  subject  to  change  and  apparently 
are  not  pathologic.  An  examination  of  a  large  number  of 
observers  show  that  eyes  may  differ  widely  with  regard  to 
the  number  and  size  of  these  spots,  their  location  and  the 
color  afTected.  A  successful  search  of  the  peripheral  retina 
for  the  presence  of  such  spots  requires  a  means  of  making  a 
rather  minute  investigation  of  the  retina  from  center  to 
periphery  in  a  number  of  meridians.  A  more  detailed  report 
of  the  study  of  this  phenomenon  inay  be  found  in  "Some 
Areas  of  Color  Blindness  of  an  Unusual  Type,"  Jour,  of 
Exper.  Psych.,  1917,  ii,  pp.  295-324.  F.  Schumann:  "Ein 
ungewohnlicher  Fall  von  Farbenblindheit,"  Bericht  liber  den 
I.  Kongress  fiir  experimentelle  Psychologie  in  Giessen,  1904, 
pp.  10-13,  reports  a  case  (his  own)  in  which  the  whole 
retina  is  affected  by  this  type  of  color  blindness. 

Conditions  Under  Which  the  Thresholds  were  Determined. — 
The  determinations  were  made  under  the  following  condi- 
tions: (1)  The  colored  lights  were  taken  from  the  spectrum. 
There  are  two  reasons  for  this  in  an  investigation  of  the  kind 
here  undertaken :  (a)  The  stimuli  should  be  as  homogeneous 
as  possible  with  regard  to  the  visible  wave-lengths.  The 
presence  of  alien  visible  wave-lengths  affects  the  results  of  a 
determination  of  chromatic  sensitivity  in  two  ways.  Through 
physiologic  inhibitions  and  interactions  it  decreases  the 
amount  of  the  color  response;   and  it  increases  the  energy 
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measurement.  In  both  of  these  ways  the  value  of  the 
threshold  is  raised  by  the  presence  of  impurities  in  the  stimu- 
lus light.  And  ih)  the  stimuli  should  be  free  from  the  infra- 
red and  ultra-violet  radiations  which  would  affect  the 
thermopile  used  to  measure  the  intensity  of  light,  but  not 
the  eye. 

The  stimuli  employed  were  a  narrow  band  of  red  in  the 
region  of  670 /u/x;  of  yellow  in  the  region  of  581 /x//;  of  green 
in  the  region  of  522 /jlji;  and  of  blue  in  the  region  of  468juju. 
The  breadth  of  analyzing  slit  used  in  isolating  these  bands 
was  maintained  constant  at  0.5  mm.  The  ranges  of  wave- 
lengths obtained  were  approximately  660-680  ;u/x;  575-587 
/i/x;  518-526 /x/x;  and  468-474 /x^.  The  spectrum  was  gotten 
and  the  different  wave-lengths  were  presented  to  the  eye  by 
means  of  our  apparatus  described  in  the  Journal  of  Experi- 
mental Psychology,  1916,  i,  pp.  247-284:  "A  Spectroscopic 
Apparatus  for  the  Investigation  of  the  Color  Sensitivity  of 
the  Retina,  Central  and  Peripheral."  In  every  case  the 
light  was  examined  for  impurities  at  the  analyzing  slit  by 
means  of  a  small  Hilger  direct  vision  spectroscope  provided 
with  an  illuminated  scale.  When  found,  impurities  were 
absorbed  by  thin  gelatins  selected  so  as  to  cut  out  as 
little  as  possible  of  the  useful  light.  These  gelatins  were 
placed  over  the  analyzing  slit  and  were  held  in  position  by 
short  clips  fastened  to  the  front  surface  of  the  jaws  the  edges 
of  which  formed  the  slit. 

(2)  The  determinations  of  the  threshold  were  made  in 
energy  terms.  Measurements  were  made  at  two  places: 
at  the  analyzing  slit  and  at  the  eye.  In  making  the  threshold 
determinations  it  was  found  convenient  first  to  make  the 
colors  all  equal  in  energy  value.  The  reductions  needed  for 
this  equahzation  were  made  by  appropriate  adjustments  of 
the  collimator  slit.  Since  the  blue  represents  the  smallest 
amount  of  energy  of  any  of  the  colors  employed,  they  were 
all  made  equal  in  energ}-  to  the  blue  of  the  spectrum  used, 
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namely,  the  prismatic  spectrum  of  a  Nernst  filament  oper- 
ated by  0.6  ampere  of  current.  From  this  intensity  they 
were  reduced  to  the  threshold  by  means  of  the  especially 
constructed  sectored  discs  described  in  a  former  paper,*  and 
the  energy  values  computed  from  the  simple  law  of  the  disc. 
The  method  of  making  the  energy  measurements  by  means 
of  a  thermopile  has  been  described  in  previous  papers. f 

(3)  The  field  surrounding  the  stimulus  and  the  preexposure 
were  always  maintained  as  nearly  as  possible  at  the  same 
brightness  as  the  stimulus  at  the  threshold  value  of  sensa- 
tion. These  surfaces  were  made  from  the  Hering  standard 
gray  papers.  It  was  found  to  be  necessary  to  change  the 
brightness  of  the  surrounding  field  and  preexposure  fre- 
quently for  each  stimulus  because  the  brightness  value  of 
the  color  at  the  chromatic  threshold  changed  quite  rapidly 
from  center  to  periphery  of  the  retina.  There  were  two 
causes  for  this  change:  (a)  The  intensity  of  light  had  to  be 
increased  a  very  great  deal  from  center  to  periphery  to  give 
the  chromatic  threshold  from  point  to  point;  and  (b)  the 
achromatic  value  of  the  colors  does  not  remain  the  same 
from  the  center  to  the  periphery  of  the  retina  (the  Purkinje 
shift  of  the  peripheral  retina).  The  gray  that  matched  the 
stimulus  in  achromatic  value  at  each  point  was  determined 
by  the  equality  of  brightness  method.  The  match  was  made 
in  every  case  for  the  point  of  the  retina  under  investigation. 
In  order  to  make  the  specification  of  the  brightness  of  the 
preexposure  and  the  surrounding  field  independent  of  the 
illumination  of  the  room  and  of  the  variability  of  the  reflec- 
tion coefficients  of  different  issues  of  Hering  papers,   the 

*  Journal  of  Experimental  Psychology,  1916,  i,  pp.  271-274. 

t  Radiometric  Apparatus  for  Use  in  Psychological  and  Physiological 
Optics,  Psych.  Rev.  Monog.,  1917,  xxiv,  66  pp.  +xvi;  Chromatic  Thresholds 
of  Sensation  from  Center  to  Periphery  of  the  Retina,  Part  I,  Psych.  Rev., 
1919,  xxvi,  pp.  16-42;  Selectiveness  of  the  Achromatic  Response  of  the  Eye 
to  Wave-length  and  Intensity  of  Light.  Studies  in  Psychology,  Titchener 
Commemorative  Volume,  Published  by  L.  N.  Wilson,  Worcester,  Mass., 
1917,  pp.  280-307. 
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brightness  was  in  each  case  determined  in  candle-power  per 
sq.  in. 

(4)  The  illumination  of  the  room  was  kept  at  a  constant 
value.  Two  features  are  necessary  for  this  control:  (a)  A 
means  nuist  l)e  had  of  detecting  small  changes  of  illumina- 
tion. This  may  he  accomplished  by  a  portable  photometer 
of  the  Sharp-Millar  or  Macbeth  types,  furnished  with  a 
daylight  screen,  or  of  the  simpler  type  described  by  the 
writers  in  a  previous  paper.*  And  (6)  a  means  must  be  had 
also  of  producing  small  variations  in  the  illumination  of  the 
room,  else  the  changes  due  to  fluctuations  in  the  external 
light  can  not  be  compensated  for  with  the  precision  and 
minuteness  of  control  that  is  needed.  This  is  accomplished 
in  our  optics  roomsf  by  two  systems  of  thin  white  curtains 
running  on  spring  rollers  beneath  the  skylight.  Large 
changes  are  produced  by  a  light-proof  curtain.  One  of  the 
systems  of  white  curtains  and  the  Ught-proof  curtain  run 
lengthwise  of  the  room;  the  other  system  of  white  curtains 
runs  across  the  room.  By  means  of  the  white  curtains  either 
small  local  or  small  general  changes  can  be  produced  in  the 
illumination  of  the  room;  and  by  means  of  the  light-proof 
curtain  larger  changes  may  be  produced  ranging  from  full 
illumination  to  the  darkness  of  a  moderately  good  dark  room. 
The  light-proof  curtain  is  of  a  breadth  equal  to  that  of  the 
room  and  runs  in  a  light-tight  boxing.  The  white  curtains 
are  narrower  and  are  made  to  overlap  at  the  edges.  These 
latter  curtains  run  on  wire  guards  so  distributed  as  to  prevent 
sagging  or  wrinkling.  Above  these  curtains  are  pivoted  two 
large  diffusion  sashes  of  glass  ground  on  one  side  completely 
fining  the  skylight  opening.    These  sashes  diffuse  the  light 

*  A  Simple  Daylight  Photometer,  Amer.  Jour.  Psych.,  1916,  xxvii,  pp.  335- 
340. 

t  An  Optics  Room  ajid  a  Method  of  Standardizing  Its  Illumination,  Psych. 
Rev.,  1912,  xix,  pp.  364^373;  A  Method  of  Standardizing  the  Color  Value 
of  the  Daylight  Illumination  of  an  Optics  Room,  Amer.  Jour.  Psych.,  1920, 
xxxi,  pp.  77-87. 
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in  the  room  giving  an  even  distribution  of  illumination  and 
rendering,  because  of  that  fact,  an  even  and  precise  control 
easier  to  accomplish.  In  a  careful  specification  of  the  con- 
ditions under  which  the  work  is  done,  a  very  important  item 
is  to  give  a  photometric  specification  of  the  illumination  of 
the  room.  This  may  be  done  in  foot-  or  meter-candles  as 
desired.  If  the  illumination  is  uneven  it  should  be  done 
systematically  throughout  the  room.  If,  on  the  other  hand, 
it  is  pretty  uniform,  it  is  usually  sufficient  to  give  its  value 
in  three  or  more  directions  at  the  point  of  work.  In  case  of 
the  present  work,  for  example,  the  value  of  the  horizontal 
component  was  30.49  foot-candles;  the  vertical  component, 
121.95  foot-candles;  and  the  45°  component,  82.97  foot- 
candles. 

(5)  The  results  were  made  independent  of  the  size  of  the 
pupil.  Breadth  of  pupil  affects  the  results  of  a  determination 
of  the  sensitivity  of  the  peripheral  retina  in  the  following 
w^ays:  It  influences  the  clearness  of  imaging,  the  amount  of 
light  entering  the  eye,  and,  by  limiting  the  angle  at  which 
the  beam  of  light  may  enter  the  eye,  the  degree  of  eccentricity 
at  which  an  image  may  be  formed  on  the  retina.  Inde- 
pendence of  change  in  size  of  pupil  was  especially  needed  in 
this  work  because  of  the  large  variations  in  the  intensity  of 
light  used.  Such  control  is  very  easy  to  accomplish  with 
the  means  of  presenting  the  light  to  the  eye  that  is  used  in 
our  spectroscopic  apparatus.  All  that  is  needed  is  to  keep 
the  image  that  falls  on  the  pupil  of  a  constant  size  and  smaller 
than  the  pupil  throughout  its  entire  range  of  variations  in 
the  given  series  of  experiments.  Not  only  can  this  variation 
be  determined  in  preliminary  experiments  as  a  guide  to  the 
size  of  image  that  is  needed,  but  the  image  itself  can  be 
compared  with  the  pupil  at  each  observation.  For  details 
of  the  method  of  exercising  this  control,  see  ''A  Substitute 
for  an  Artificial  Pupil,"  Psych.  Rev.,  1916,  xxin,  pp.  380-383. 

The  Effect  of  Variations  of  the  Intensity  of  the  Stimulus  on 
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the  Breadth  of  the  Color  Fields. — Only  the  results  obtained 
with  stimuli  of  very  high  intensities  will  be  given  in  this 
paper.  In  later  work  the  effect  of  variations  of  intensity  on 
the  size  and  shape  of  the  color  fields  will  be  given  for  stimuli 
of  medium  and  low  intensities. 

Five  intensities  of  light  were  used,  the  prismatic  spectrum 
of  a  Nernst  filament  operated  by  0.6  ampere  of  current,  In- 
tensity A;  the  colors  of  this  spectrum  reduced  to  1/32  of 
their  original  intensity,  1/32  A;  an  equal  energy  spectrum 
in  which  the  four  colors  were  all  made  equal  in  intensity  to 
the  blue  (the  color  of  least  energy)  at  intensity  A,  intensity 
B;  the  colors  of  this  spectrum  reduced  to  1/32  of  their  origi- 
nal intensity,  intensity  1/32  B;  and  the  standard  Hering 
pigments  red,  yellow,  green  and  blue  illuminated  by  390 
foot-candles  of  light,  vertical  component.  The  fields  for 
these  stimuli  are  given  in  Figs.  1-5. 

The  energy  values  of  the  red,  yellow,  green,  and  blue  wave- 
length at  intensity  A  were  respectively  9096.639,  4065.624, 
1562.388,  and  882.025  watt  x  10"^°;  at  intensity  B,  891.05, 
882.51,  884.946,  and  882.025  watt  x  lO'^".  These  intensities 
were  much  greater  than  were  needed  to  make  the  limits 
of  red,  yellow,  and  green  coincide  with  the  limits  of  white 
light  vision.  This  fact  should,  therefore,  be  borne  in  mind 
in  considering  how  much  the  limits  were  narrowed  by  reduc- 
ing the  intensity  to  1/32  A  and  1/32  B.  That  is,  the  narrow- 
ing of  the  limits  shown  in  Figs.  1-4  was  produced  by  only  a 
small  part  of  each  of  these  reductions,  as  may  be  seen  by 
comparing  the  following  values  of  the  threshold  at  the  limits 
of  white  light  vision  with  the  intensity  values  of  1/32  A  and 
1/32  B.  The  energy  values  of  the  threshold  in  the  nasal 
meridian  at  the  limits  of  white  light  vision  were  for  red, 
yellow,  and  blue  respectively  227.836,  268.95,  and  264.368 
watt  X  10"'°;  in  the  temporal  meridian,  258.93,  285.25,  and 
272.428  watt  x  10~^°.  The  energy  values  for  red,  yellow,  and 
blue  at  intensity  1/32  A  were  respectively  284.27,  127.051, 
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Fig.  2. — The  effect  of  intensity  of 
stimulus  on  the  Hmits  of  sensitivity, 
prismatic  spectrum.  In  this  chart 
are  represented  the  Hmits  of  sensi- 
tivity for  intensity  1/32  A:  red, 
284.27,  yellow,  127.051,  green,  48.825, 
and  blue,  27.563  watt  X  10-10. 


Fig.  1. — The  effect  of  intensity  of 
stimulus  on  the  limits  of  sensitivity, 
prismatic  spectrum.  In  this  chart 
are  represented  the  limits  of  sensi- 
tivity for  intensity  A :  red  9096.639, 
yellow,  4056.624,  green,  1562.388, 
and  blue,  882.025  watt  X  10-10. 
In  Figs.  1-5  the  representation  is 
retinal,  not  field  of  vision. 


Fig.  3. — The  effect  of  intensity  of 
stimulus  on  the  limits  of  sensitivity, 
equal  energy  spectrum.  In  this 
chart  are  represented  the  limits  of 
sensitivity  for  intensity  B  (equated  in 
energy  to  the  blue,  intensity  A) :  red, 
891.05,  yellow,  882.51,  green,  884.946, 
and  blue,  882.025  watt  X  lO-io. 


Fig.  4. — The  effect  of  intensity  of 
stimulus  on  the  limits  of  sensitivity, 
equal  energy  spectrum.  In  this 
chart  are  represented  the  limits  of 
sensitivity  for  intensity  1/32  B:  red, 
27.845,  yellow,  27,578,  green,  27,655, 
and  blue,  27.563  watt  X  10-10. 
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and  27.r)()3  watt  x  lO'O;  at  intensity  1/32  B,  27.845,  27.578, 
and  27.503  watt  x  10'".  At  intensity  1/32  A,  therefore,  the 
red  was  not  reduced  to  its  threshold  value  at  the  limits  of 
white  light  vision;  the  yellow  a  little  more  than  1/2,  and  the 
blue  not  greater  than  1/10  of  tliis  value;  at  intensity  1/32  B 
all  these  stimuli  were  reduced  not  quite  to  1/10  of  their 
threshold  value  at  the  limits  of  white  light  vision.  A  more 
detailed  and  exact  knowledge  of  the  effect  of  change  of  in- 
tensity on  the  limits  from  center  to  periphery  of  the  retina 
in  the  temporal  and  nasal  meridians  may  be  had  from  an 
examination  of  the  threshold  curves  in  Charts  I  and  II.  In 
these  curves  the  effect  of  22-26  changes  of  intensity  are 
shown  for  the  nasal  meridian,  and  19-29  changes  for  the 
temporal  meridian.  That  is,  the  threshold  values  are  given 
for  that  number  of  points  respectively  in  these  two  meridians, 
selected  and  spaced  with  special  reference  to  the  steepness 
or  pitch  of  the  sensitivity  gradient".  An  inspection  of  these 
charts  shows  that  in  the  nasal  meridian  from  the  center  of 
the  retina  to  85°,  only  very  small  reductions  of  intensity  are 
required  to  narrow  the  limits  for  yellow  by  significant 
amounts ;  for  blue  this  region  extends  to  75° ;  for  red  to  60°- 
85°;  and  for  green  to  50°.  In  the  temporal  meridian  it  ex- 
tends for  yellow  to  35°-45°;  for  blue  to  40°;  for  red  25°-40°; 
and  for  green  to  25°.  Beyond  these  points  sensitivity  falls 
off  much  more  abruptly,  i.  e.,  much  larger  changes  of  inten- 
sity are  required  to  produce  significant  changes  in  the  limits. 
Conditions  Under  Which  the  Limits  were  Determined. — The 
spectrum  was  obtained  and  the  different  wave-lengths  pre- 
sented to  the  eye  by  means  of  the  same  apparatus  employed 
in  the  preceding  threshold  determinations.  The  stimuli  were 
again  narrow  bands  of  red,  green,  yellow,  and  blue  in  the 
regions  respectively  of  670  )U)u,  58 1  mm,  522  /x/x,  and  468  mm-  The 
control  of  purity,  intensity,  brightness  of  preexposure  and 
surrounding  field,  general  illumination,  breadth  of  pupil, 
etc.,  also  were  so  nearly  identical  with  those  described  in 
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connection  with  the  threshold  determinations  that  space 
will  not  be  taken  for  their  further  discussion  here. 

The  stimulus  used  was  the  circular  aperture  of  the  camp- 
imeter  (rotary),  15  mm  in  diameter,  filled  with  light  by  the 
focusing  lens.  At  a  distance  of  25  cm.  from  the  pupil  of  the 
eye,  on  which  the  light  from  the  objective  slit  of  the  spectro- 
scope was  focused,  this  aperture  subtended  a  visual  angle  of 
3°  26'.  The  time  of  exposure  was  one  second  and  the  interval 
between  exposures  varied  between  three  and  five  minutes, 
depending  upon  circumstances  and  the  need  for  precaution- 
ary measures.  If  the  stimulus  was  sensed  in  its  proper  color 
at  any  time  during  the  one  second  interval  of  exposure,  the 
retina  was  called  color  sensitive  at  that  point.  (At  the  limit 
of  white  light  vision  the  red  stimulus,  for  example,  of  the 
intensity  used  was  sensed  as  a  tint  of  red.)  The  field  in  the 
16  meridians  was  always  mapped  for  one  color  before  the 
work  on  another  color  was  begun.  The  maps  shown  in  Figs. 
1-5  represent  points  on  the  retina,  not  field  of  vision. 

For  a  fuller  statement  and  discussion  of  the  conditions 
under  which  the  work  was  done  and  a  detailed  statement  and 
discussion  of  results  the  reader  is  referred  to  "The  Absolute 
Limits  of  Color  Sensitivity  and  the  Effect  of  Intensity  of 
Light  on  the  Apparent  Limits,"  Psj^ch.  Rev.,  1920,  xxvii, 
pp.  1-23. 

The  Brightness  of  the  Preexposure  and  the  Surrounding 
Field. — The  brightness  of  the  surface  to  which  the  eye  is  pre- 
exposed  may  change  the  apparent  limits  in  certain  meridians 
as  much  as  17°.  A  preexposure  lighter  than  the  color  gives 
a  dark  after-image;  a  preexposure  darker  than  the  color 
gives  a  light  after-image.  These  after-images  change  pro- 
foundly the  saturation  of  the  color  sensation,  also  its  hue. 
In  a  given  series  of  experiments  in  which  all  other  factors 
were  carefully  controlled  the  limits  for  red  were  narrowed  by 
a  white  preexposure  by  amounts  varying  in  the  different 
meridians  from  4°-15°,  for  yellow  2°-17°,  for  green  3°-15°, 
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and  for  blue  4°-12°;  by  a  black  preexposure,  red  3°-ll°, 
yellow  :r-l()°,  green  4°-13°,  and  blue  2°-12°.  In  these  ex- 
periments the  surrounding  field  was  a  gray  of  the  brightness 
of  the  color  at  the  point  of  investigation,  and  the  results 
obtained  with  the  preexposure  of  a  gray  of  the  brightness  of 
the  color  were  taken  as  the  standard  in  terms  of  which  to 
estimate  the  amount  the  field  was  narrowed  by  the  white 
and  black  preexposures. 

A  background  or  surrounding  field  lighter  or  darker  than 
the  color  produces  a  similar  effect  on  the  limits,  but  not  so 
great.  In  this  case  the  disturbing  achromatic  effect  is  pro- 
duced by  physiologic  induction  or  contrast.  In  some  meridi- 
ans the  effect  of  surrounding  field  alone  narrowed  the  limits 
as  much  as  11°.  A  white  surrounding  field  narrowed  the 
limits  in  the  different  meridians  for  red  by  amounts  ranging 
from  2°-10°,  for  yellow  2°-9°,  for  green  2°-ll°,  and  for  blue 
2°-10°;  the  black  suiTounding  field  narrowed  the  limits  for 
red  r-8°,  for  yellow  l°-8°,  for  green  2°-10°,  and  for  blue 
2°-9°. 

The  combined  effect  of  surrounding  field  and  preexposure 
is,  of  course,  greater  than  either  alone.  A  preexposure  and 
surrounding  field  of  white  narrowed  the  limits  for  red  by 
amounts  varying  in  the  different  meridians  from  4°-17",  for 
yellow  5°-12°,  for  green  7°-18°,  and  for  blue  5°-18°;  a  pre- 
exposure and  surrounding  field  of  black  narrowed  the  field 
for  red  from  5°-19°,  for  yellow  2°-20°,  for  green  4°-20°,  and 
for  blue  5°-17°. 

The  effect  of  preexposure  and  surrounding  field  on  the 
breadth  of  the  color-fields  is  shown  in  Figs.  6-8.  Although 
the  effect  of  both  factors  has  been  determined  separately  for 
the  different  colors,  a  separate  graphic  representation  has 
not  been  made  for  each  in  this  paper.  In  order  to  save  space 
only  the  combined  effect  of  both  has  been  shown,  and  for 
only  three  of  the  colors — red,  green,  and  blue. 

The  Intensity  of  the  General  Illumination. — The  variable 
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effects  both  of  the  preexposure  and  surrounding  field  are 
strongly  influenced  by  changes  in  the  intensity  of  the  illumi- 
nation. The  results  cited  above  were  obtained  with  a  pre- 
cise control  of  the  intensity  of  illumination.     When  the 


Fig.  5. — The  limits  of  sensitivity 
to  red,  yellow,  green,  and  blue  of 
the  Hering  series  of  pigment  papers, 
intensity  of  illumination,  vertical 
component,  390  foot-candles. 


Fig.  6. — The  combined  effect  of 
brightness  of  preexposure  and  sur- 
rounding field  on  the  limits  of  the 
color  field.  In  this  chart  are  shown 
the  apparent  limits  for  red  with  both 
preexposure  and  surrounding  field 
of  white,  black,  and  gray  of  the 
brightness  of  the  color  at  the  point 
of  investigation. 
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Fig.  7. — The  combined  effect  of 
brightness  of  preexposure  and  sur- 
rounding field  on  the  limits  of  the 
color  field.  In  this  chart  are  shown 
the  apparent  limits  for  green  with 
both  preexposure  and  surrounding 
field  of  white,  black,  and  gray  of  the 
brightness  of  the  color  at  the  point 
of  investigation. 


Fig.  S. — The  combined  effect  of 
brightness  of  preexposure  and  sur- 
rounding field  on  the  limits  of  the 
color  field.  In  this  chart  are  shown 
the  apparent  limits  for  blue  with 
both  preexposure  and  surrounding 
field  of  white,  lilack,  and  gray  of  the 
brightness  of  the  color  at  the  point 
of  investigation. 
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results  are  obtained  under  such  ranges  of  change  of  iUunii- 
nation  as  may  occur  during  the  course  of  a  given  day  or  from 
day  to  day,  the  variability  in  effect  is  greatly  increased, 
reaching  in  some  meridians  as  much  as  28°-30°.  Further 
important  effects  of  surrounding  field  as  influenced  by  change 
of  illumination  are  the  changes  in  hue  which  the  color  under- 
goes in  passing  towards  the  periphery  of  the  retina.  For 
example,  on  bright,  dark,  and  medium  days  with  different 
brightnesses  of  surrounding  field,  the  red  stimulus  may  be 
seen  in  any  of  the  following  hues  in  passing  from  the  center 
towards  the  periphery  of  the  retina:  red,  red-orange,  orange- 
red,  orange-yellow,  yellow,  and  dark  red;  the  green  stimulus 
as  green,  blue-green,  pale  blue,  and  yellow;  the  yellow 
stimulus  as  yellow,  orange,  orange-yellow,  red-orange,  and 
pale  yellow.  Under  some  conditions  of  surrounding  field 
and  illumination  the  color  is  seen  in  the  central  retina  in  its 
proper  hue,  in  the  mid-periphery  in  the  modified  hue,  and 
near  the  limits  again  in  its  proper  hue.  This  is  true  in  par- 
ticular of  red  on  a  dark  day  with  a  white  surrounding  field 
and  of  yellow  on  a  dark  day  with  a  black  surrounding  field. 
To  those  who  assign  as  the  limit  the  first  point  at  which  the 
color  is  no  longer  seen  in  its  proper  hue,  such  phenomena 
would  afford  considerable  annoyance  especially  if  in  deter- 
mining the  limit  the  stimulus  were  moved  from  within  out 
and  from  without  in.  In  the  cases  mentioned  the  limits  for 
red  obtained  by  the  two  procedures  would  have  differed  in 
some  meridians  as  much  as  24°,  and  for  yellow  as  much  as 
59°. 

In  Figs.  9-19  the  effects  of  such  ranges  of  change  of  il- 
lumination as  are  represented  by  bright  and  dark  days  in 
conjunction  with  preexposures  and  surrounding  fields  of 
white,  black,  and  gray  of  the  brightness  of  the  color  are 
represented.  In  these  maps  the  effect,  both  on  the  breadth 
of  the  fields  and  the  hue  in  which  the  color  was  sensed,  is 
represented.    That  is,  not  only  is  the  total  field  mapped  for 


Fig.  9. — Field  for  red.  Bright 
day,  gray  surrounding  field  and  pre- 
exposure. 


Fig.  10. — Field  for  red.  Dark 
day,  gray  surrounding  field  and  pre- 
exposure. 


Fig.  11. — Field  for  red.  Bright 
day,  white  surrounding  field  and 
preexposure. 


Fig.  12. — Field  for  red.  Dark 
daj',  white  surrounding  field  and 
preexposure. 


Fig.   13.— Field  for  red.     Bright  Fig.    14.— Field   for  red.      Dark 

day,    black   surrounding   field   and  day.    black   surrounding   field   and 

preexposure.  pree.xposure. 
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Fig.  15. — Field  for  green.  Bright 
day,  white  surrounding  field  and 
preexposure. 


Fig.  16. — Field  for  green.  Dark 
day,  white  surrounding  field  and 
pree.xposure. 


«  , 

^ 

^^ 

-^» 

43  vy 

1 

1 

■^ 

^ 

1 

>< 

V*' 

.\| 

i 

1 

i 

1 
/ 

f- 

las'N 

\^ 

^ 

. ; 

3^ 

A 

<,. 

'J^.  155'^ 

>-. 

L-,— r- 

^ 

Fig.  17. — Field  for  green.    Bright  day,  gray  surrounding  field  and  preexposure. 
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Fig.  IS. — Field  for  green.    Bright  Fig.  19. — Field  for  green.     Dark 

day,    black   surrounding   field   and  day,    black   surrounding   field   and 

preexposure.  preexposure. 
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each  stimulus,  but  also  the  subdivisions  in  which  the  different 
hues  were  sensed.  The  rotary  campimeter,  by  means  of 
which  the  fields  were  taken,  was  so  constructed  that  the 
different  hues  in  which  the  stimulus  was  sensed  at  any  point 
in  the  field  could  be  matched  in  color  and  brightness  in  cen- 
tral vision  on  a  small  electric  color  mixer.  The  equations 
representing  these  hues  in  terms  of  the  Hering  standard 
colors  and  white  and  black  are  shown  in  the  maps  referred 
to  above.  Space  has  been  allowed  for  showing  the  effect 
on  only  two  of  the  colors — red  and  green. 

In  order  to  realize  how  profoundly  the  powers  of  chromatic 
response  must  have  been  affected  to  change  the  limits  of 
sensitivity  by  the  amounts  represented  in  the  foregoing 
figures  and  charts,  one  must  bear  in  mind  how  abruptly 
sensitivity  falls  off  in  the  far  periphery  of  the  retina.  A 
determination  of  the  threshold  of  color  in  the  nasal  meridian 
with  preexposure  and  surrounding  field  of  the  same  bright- 
ness as  the  color  shows  that  for  red  173  per  cent,  more  colored 
light  was  required  just  to  be  sensed  at  the  limits  than  5° 
inside  the  limits;  for  yellow,  260  per  cent.;  for  green,  208 
per  cent.;    and  for  blue,  208  per  cent. 

In  those  meridians  in  which  the  limits  were  wide  there  is  a 
general  tendency  for  the  white  preexposure  and  surrounding 
field  to  narrow  the  limits  more  than  a  black  preexposure  and 
surrounding  field.  In  explanation  of  this  effect  it  should  be 
stated  that  the  amount  of  inhibition  of  the  chromatic  by 
the  achromatic  excitation  varies  with  the  color,  the  part  of 
the  retina  stimulated,  and  the  state  of  adaptation  of  the 
retina.  In  the  central  retina  at  medium  and  high  illumina- 
tions white  inhibits  color  more  than  black.  At  these  illumi- 
nations a  black  preexposure  and  surrounding  field  are,  there- 
fore, much  more  unfavorable  than  white.  At  lower  illumi- 
nations this  difference  in  effect  becomes  less  pronounced. 
In  the  far  periphery  of  the  retina,  the  following  are  some  of 
the  conditions  which  contribute  to  make  black  as  preexposure 
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and  surrounding  field  give  the  wider  limits  of  sensitivity: 
(a)  A  condition  of  low  illumination  and  a  state  of  low  illumi- 
nation adaptation.  (6)  A  dai-kening  of  all  of  the  colors, 
particularly  of  red  and  yellow  (the  Purkinje  shift  of  the 
peripheral  retina).  This  brings  the  brightness  of  the  color 
nearer  to  black  than  to  white;  and  the  stronger  relative 
darkening  of  red  and  yellow  than  of  their  neutral  or  colorless 
preexposures  and  surrounding  fields  increases  the  contrast 
and  after-image  effect  for  white  and  decreases  it  for  black. 
The  darkening  of  red  and  yellow  in  passing  to  the  far  periph- 
ery of  the  retina  is  very  great.  In  the  nasal  half  of  the 
retina,  with  its  wide  limits,  the  effect  of  this  darkening  on 
the  results  of  our  determinations  is,  of  course,  the  most 
pronounced.  As  colors  darken,  there  is,  when  a  certain 
point  in  the  process  is  reached,  varying  with  the  color,  a 
tendency  for  them  to  lose  their  saturation  very  rapidly,  (c) 
Achromatic  induction  increases  very  strongly  with  decrease 
of  illumination  and,  therefore,  increases  in  passing  from  the 
center  to  the  periphery  of  the  retina.  It  increases  much 
faster  for  white  than  for  black. 

In  the  meridians  in  w^hich  the  limits  are  narrow  the  situa- 
tion is  more  nearly  as  it  is  in  the  central  retina.  Here  the 
tendency  is  for  the  limits  to  be  narrowed  more  by  a  black 
than  by  a  white  preexposure  and  surrounding  field.  In  some 
meridians  the  amount  of  narrowing  is  approximately  equal 
for  both.  Another  factor  which  tends  to  make  the  effect 
more  nearly  the  same  in  these  meridians  for  all  backgrounds 
and  preexposures  is  the  more  abrupt  falling  off  in  sensitivity. 
That  is,  more  effect  on  sensitivity  is  required  here  to  change 
the  limits  by  a  detectable  amount  than  is  required  in  those 
portions  of  the  retina  where  the  sensitivity  grades  off  more 
slowly. 

In  conclusion,  a  word  may  not  be  out  of  place  further  in 
explanation  of  the  effect  of  brightness  of  the  preexposiu-e 
and  the  surrounding  field  on  the  limits  of  color  sensitivity. 
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As  has  already  been  indicated,  this  effect  falls  under  the 
general  heading  of  the  inhibitive  or  canceling  action  of  the 
achromatic  excitation  on  the  chromatic.  In  addition  to 
this  quantitative  action  there  is  also  a  qualitative  effect. 
That  is,  the  hue  of  certain  colors  is  changed  by  the  action 
of  the  achromatic  excitation.  This  hue  change  is  greatest 
when  the  stimuli  are  blue  and  yellow.  For  example,  yellow 
when  mixed  with  black  gives  for  central  vision  a  greenish- 
yellow  which,  with  the  right  proportions  of  components,  may 
become  an  olive-green;  and  blue  when  mixed  with  white  or 
light  gray  gives  a  sensation  of  reddish-blue  or  lavender. 
These  actions,  both  quantitative  and  qualitative,  take  place 
however  the  achromatic  excitations  are  aroused — by  the 
admixture  of  white  light,  by  after-image,  and  by  contrast. 
It  may  be  strikingly  and  conveniently  demonstrated  in  the 
following  lecture-room  experiments: 

(a)  Set  up  side  by  side  on  three  color  mixers  discs  made  up  of 
180°  of  color,  e.  g.,  180°  of  blue,  and  180°  respectively  of  white, 
gray  of  the  brightness  of  the  color,  and  black.  When  mixed, 
although  the  eye  receives  the  same  amount  of  colored  light 
from  each  set  of  discs,  the  mixture  with  black  seems  to  have 
lost  but  very  little,  if  any,  color;  the  mixture  with  white  is 
a  lavender  with  but  little  color;  and  the  mixture  with  gray 
of  the  brightness  of  the  color,  in  this  case  a  very  dark  gray, 
is  less  saturated  than  the  mixture  with  black.  When  differ- 
ent grays  are  used  the  saturation  decreases  apparently  in 
graded  steps  as  white  is  approached.  The  demonstration 
can  be  made  on  a  single  color  mixer  by  compounding  the 
color  disc  with  white,  black,  and  gray  discs  of  different 
breadths  or  radii.  When  rotated,  this  gives  the  effect  of  a 
surface  made  up  of  three  concentric  zones  or  rings  one  in 
which  the  color  is  mixed  with  white,  one  with  gray,  and  the 
other  with  black.  The  demonstration  may  be  made  roughly 
quantitative  by  determining  the  proportions  of  color  re- 
quired to  give  the  chromatic  thresholds  in  black,  white,  and 
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the  grays;  also  by  determining  the  proportions  of  color  and 
white,  black,  and  gray  respectively  required  to  give  equal 
saturations. 

(6)  Prepare  a  preexposure  surface,  half  white  and  half 
black,  GO  x  70  cm.  Expose  the  eye  fifteen  to  twenty  seconds 
and  project  the  after-image  on  a  colored  surface,  e.  g.,  blue, 
of  the  same  dimensions.  The  half  of  the  field  preexposed  to 
black  will  appear  a  very  pale  unsaturated  lavender,  while 
the  half  preexposed  to  white  will  be  a  dark  strongly  saturated 
blue,  although  the  eye  receives  the  same  amount  of  light 
from  both  halves  of  the  field.  As  the  after-image  dies  away 
the  two  halves  of  the  field  become  more  and  more  nearly 
alike  in  saturation  and  color  tone.  If  desired,  the  preex- 
posure surface  may  be  made  of  white,  black,  and  a  graded 
series  of  grays,  appropriately  arranged.  When  this  is  done, 
the  graded  loss  in  saturation  due  to  the  different  brightnesses 
of  the  after-image  may  be  observed.  This  demonstration 
also  may  be  made  quantitative  by  finding  the  threshold  of 
color  after-  the  eye  has  been  preexposed  for  fifteen  to  twenty 
seconds  to  white,  black,  and  the  grays. 

(c)  Prepare  contrast  discs  with  narrow  rings  of  color  and 
inside  and  outside  surfaces  respectively  of  black,  white,  and 
a  gray  of  the  brightness  of  the  color.  Set  up  on  color  mixers 
side  by  side,  and  rotate  to  smooth  out  the  margins.  The 
colors  are  lightened  and  darkened  respectively  by  contrast 
induced  by  the  black  and  white  fields.  The  effect  of  these 
achromatic  excitations  on  the  hue  and  saturation  of  the 
colors  is  similar  to  those  obtained  in  the  former  experiments. 
The  quantitative  features  noted  above  can  also  be  utilized 
in  this  demonstration  by  employing  for  the  contrast  ring  in 
each  case  a  gray  of  the  brightness  of  the  color  and  enough 
of  the  color  to  give  the  threshold  of  color  sensation  when 
acted  upon  by  the  white  and  black  induction.  The  effects 
of  induction  and  after-image,  it  will  be  remembered,  are  not 
nearly  so  striking  in  the  central  as  in  the  peripheral  retina. 
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Much  more  induction  with  a  given  brightness  difference 
between  the  inducing  and  the  contrast  fields,  for  example, 
is  produced  in  the  peripheral  retina,  and  only  a  short  .period 
of  preexposure  (two  to  three  seconds)  is  required  to  give  a 
strong  after-image  with  no  latent  period. 

For  these  reasons  it  is  easy  to  understand  why  it  is  so  much 
more  necessary  to  control  the  factors  of  preexposure  and 
surrounding  field  in  the  peripheral  than  in  the  central  retina. 
With  a  given  brightness  difi"erence  between  stimulus  and 
surrounding  field, the  brightness  induction  is  much  increased; 
and  the  after-image  reaction  to  the  preexposure  in  the  peri- 
pheral retina  is  strong  and  extremely  quick.  With  a  very  short 
preexposure  the  after-image  flashes  out  in  full  intensity  im- 
mediately on  the  cessation  of  the  stimulation.  Thus  there 
is  no  possibility  of  escaping  the  full  effect  of  the  brightness 
after-image  on  the  stimulus  color,  as  might  happen  in  the 
central  retina  where  a  latent  period  obtains,  if  there  were  a 
very  short  exposure  to  the  color. 
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A  CASE  OF  ACCOMMODATION  IN  A  LENSLESS 

EYE. 

JOS.  A.  WHITE,  M.D., 

Richmond,  Va. 

Last  year  Dr.  Davis  presented  a  paper  on  this  subject,  and 
in  the  discussion  that  followed  I  stated  I  had  seen  several 
cases,  three  of  them  in  one  family,  and  that  if  the  Society 
met  at  this  place  I  might  be  able  to  induce  one  of  them  to 
come  before  the  Society.  I  now  take  pleasure  in  exhibiting 
the  patient, 

I  performed  a  simple  extraction  on  her  eye  about  fifteen 
years  ago,  and  prescribed  a  lens  with  which  she  got  20/20  and 
read  No.  1.  She  is  a  stenographer,  has  never  changed  her 
lens,  and  still  has  the  same  ability,  as  you  can  see  when  you 
test  her  vision. 

Some  time  ago  she  wrote  that  she  was  having  trouble  with 
her  eye,  from  which  she  recovered,  and  I  now  find  she  had  a 
mild  iritis,  which  left  a  slightly  irregular  pupil. 

I  have  nothing  to  advance  to  satisfactorily  explain  this 
unusual  apparent  accommodation  with  the  lens  absent.  Her 
brother,  since  dead,  had  the  same  ability.  Her  older  sister 
has  it  also.  Her  father  used  but  one  lens  for  near  and  dis- 
tant vision  after  his  cataract  was  removed. 

It  is  unquestionably  a  most  curious  family  trait  for  all  the 
cases  of  cataract  in  one  family  to  have  this  ability,  although 
none  of  them  had  the  same  eye  condition  after  operation. 
One  was  a  simple  extraction  with  a  small  pupil;  the  others, 
extractions  with  iridectomy  followed  by  capsulotomy. 

If  we  explain  one  case  as  due  to  a  small  pupil,  and  another 
to  a  small  opening  in  the  capsule,  how  about  the  one — the 
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sister — who  had  an  iridectomy  and  has  a  clear,  black  pupil 
following  a  needling  of  the  capsule? 

In  the  face  of  these  contradictions  all  the  so-called  ex- 
planations fall  to  the  ground.  What  fits  one  case  will  not 
apply  to  the  other. 

DISCUSSION. 

Dr.  W.  E.  Lambert,  New  York:  I  should  like  to  report  in 
this  connection  two  children  upon  whom  both  eyes  were 
operated  for  congenital  dislocation  of  the  lens.  These  two 
children  had  this  power  of  accommodation  and  used  the  same 
glasses  for  distance  as  for  reading.  They  are  brother  and 
sister.  The  mother  of  the  children  had  a  slight  subluxation 
of  both  lenses,  which  did  not,  however,  interfere  seriously 
with  her  vision. 

Dr.  a.  Edward  Davis,  New  York:  I  reported  two  cases 
before  this  Society  last  year  of  accommodation  in  the  lensless 
eye:  The  first  case,  a  man  about  forty-seven  years  of  age; 
the  second  case,  a  woman  about  fifty-six  years  of  age;  each 
could  read  Jaeger  1 .  at  eight  inches  with  distance  glasses,  the 
woman  reading  by  preference  at  eight  inches  and  without 
effort.  Her  distance  correction  was+16.00  sph.O+2.50  cyl. 
ax.  180°. 

Dr.  William  Tarun,  Baltimore,  Md.:  I  feel  absolutely 
sure  that  this  is  not  an  actual  accommodation.  This  subject 
was  brought  up  last  year  at  the  meeting.  At  that  time  I 
referred  to  a  case  similar  to  this  in  which  the  patient  had  a 
small  pufJil,  and  to  see  type  it  was  necessary  to  squint  the  lids. 
In  this  case,  while  she  was  reading,  I  insisted  upon  her  open- 
ing her  eyes  and  she  could  not  read  any  further. 

Dr.  p.  Fridenberg,  New  York:  Was  she  not  able  to  read? 
I  thought  I  had  her  read  with  her  eyes  open. 

Dr.  Edward  Jackson,  Denver,  Col. :  I  thought  the  hold- 
ing of  her  lids  off  her  eyeballs  made  very  little  difference. 
She  certainly  read  with  all  pressure  off  the  globes. 

Dr.  a.  Edw^\rd  Davis,  New  York:   The  fact  that  some 
patients  after  cataract  extraction  can,  with  the'  distance 
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glasses,  read  fine  print  (Jaeger  1.)  at  close  range,  even  as 
close  as  eight  inches,  has  been  shown — and  this  feat  has  been 
accomplished  without  changing  the  position  of  the  glasses  or 
the  head  and  with  the  lids  held  from  the  eye. 

Dr.  J.  W.  Charles,  St.  Louis,  Mo. :  I  have  had  two  cases 
of  hereditary  congenital  dislocation  of  the  lens  distinctly  be- 
low the  level  of  the  pupil  in  which  the  fibers  of  the  zonule  of 
Zinn  could  be  seen  crossing  the  pupil  from  above  downward. 
Both  patients  could  read  with  distance  correction,  which  was 
plus  15.00  sph.  in  one  case  and  plus  18.00  sph.  in  the  other. 

These  cases  were  reported  in  the  late  Dr.  Alt's  American 
Journal  of  Ophthalmology,  May,  1905,  p.  131,  from  which  the 
following  final  sentences  are  quoted:  ''Daniel  has  now  a 
vision  of  15/30  plus,  R.  or  L.,  and  can  distinguish  some  letters 
from  Jaeger  No.  1.  by  turning  the  head  to  one  side.  Marie 
can  now  read  J.  No.  1.  without  turning  the  head  or  closing 
the  lids  and  raising  the  brow  and  lid  has  no  influence  on  her 
vision." 

Dr.  J.  A.  White,  Richmond,  Va. :  I  have  already  ex- 
plained the  difference  in  these  cases.  This  lady  had  a  simple 
extraction  made,  and  the  older  one  had  extraction  with 
iridectomy,  with  a  wide  pupil.  Any  explanation  is  unsatis- 
factory. You  gentlemen  who  have  examined  her  find  the 
facts  such  as  I  have  given  you,  and  you  see  for  yourselves 
that  she  has  practically  perfect  near  and  distant  vision  with 
the  same  lens,  and  that  the  action  of  the  lids  upon  the  globe 
has  nothing  to  do  with  it,  as  it  is  the  same  when  the  lids  are 
held  apart  as  when  they  have  free  play  on  the  eye. 

The  old  explanation  as  an  ability  to  interpret  dispersion 
circles  because  of  a  small  opening  in  the  capsule  will  not 
apply  to  both  sisters,  as  the  conditions  of  the  pupil  and  cap- 
sule differ  materially  in  the  two  cases. 

I  think  this  is  a  case  of  "Guess  again." 


PROLONGED  MONOCULAR  OCCLUSION  AS  A  TEST 
FOR  THE  MUSCLE  BALANCE. 

F.  W,  MARLOW,  M.D., 
Syracuse,  N.  Y. 

The  method  to  which  the  title  of  this  paper  refers  is  an 
extension  in  point  of  time  only  of  the  screen  or  cover  test.  It 
has  been  put  in  practice  by  replacing  one  of  the  patient's 
lenses  by  a  ground  glass,  it  being  found  necessary  occasion- 
ally, on  account  of  the  annoying  glare  from  the  latter,  to 
paste  a  piece  of  dark  paper  over  the  back  of  it,  or  to  substi- 
tute a  black  patch  for  it.  The  ground  glass  is  used  on  ac- 
count of  its  comparative  inconspicuousness,  but  a  black 
patch  is  much  less  annoying  to  wear.  A  full  refractive  cor- 
rection is  worn  over  the  other  eye. 

The  object  of  the  test  is  explained  in  detail  to  the  patient, 
and  it  is  scarcely  necessary  to  state  that  only  those  who  com- 
bine sufficient  intelligence  to  understand  it  with  a  realization 
that  the  problems  presented  by  their  cases  are  obscure,  and 
a  genuine  desire  to  give  all  possible  assistance  in  solving  them, 
are  fit  subjects  for  it.  As  a  matter  of  fact,  patients  of  this 
class  are  very  numerous.  I  have  been  surprised  at  the 
willingness,  even  eagerness,  with  which  it  has  been  accepted 
by  patients,  and  at  the  conscientiousness  with  which  it  has 
been  almost  invariably  carried  out. 

The  directions  given  to  the  patient  are  that  he  shall  put  the 
glasses  on  in  the  morning  before  opening  his  eyes,  that  he 
shall  not  look  over  or  under  them,  that  if  he  wishes  to  remove 
them  for  any  purpose  during  the  day  he  shall  close  the  eyes, 
or  at  least  one  of  them,  before  doing  so,  and  replace  the 
glasses  before  reopening  them,  and  that  he  shall  wear  them 
until  after  he  has  closed  his  eyes  at  night.    In  other  words, 
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that  one  eye  must  not  be  allowed  to  associate  with  the  other 
during  the  whole  period  of  the  test.  Strict  continuity  is 
apparently  a  very  important  detail.  It  was  my  good  fortune 
to  come  across  a  case  previously  in  the  hands  of  one  of  my 
colleagues,  in  which  sufficient  emphasis  had  not  been  laid 
upon  this  point. 

Through  his  courtesy  I  am  able  to  give  the  results  of  a 
seven-  and  also  of  a  fourteen-day  occlusion  test  in  which  the 
patient  did  not  put  his  glasses  on  until  after  dressing. 

Before  the  first  occlusion  test,  examination  showed  an 
exophoria  of  one-half  degree  and  no  hyperphoria.  After  the 
seven-day  test  the  exophoria  rose  to  one  and  one-half  degrees 
and  there  was  a  left  hyperphoria  of  one  and  one-quarter 
degrees.  After  the  fourteen-day  test  the  exophoria  was  two 
degrees  and  the  hyperphoria  again  one  and  one-quarter  de- 
grees. A  ten-day  test  without  any  break  in  its  continuity 
gave  exophoria  seven  degrees  and  hyperphoria  three  degrees. 

At  the  end  of  the  period  of  occlusion,  or  whenever  a  test  of 
the  muscle  balance  is  made  during  it,  a  full  correction  of  the 
refraction  is  placed  in  a  trial-frame,  with  a  Maddox  rod  or 
whatever  other  means  is  selected  for  the  test ;  the  patient  is 
directed  to  close  his  eyes,  his  glasses  are  removed  and  re- 
placed by  the  trial-frame.  He  is  then  directed  to  open  his 
eyes,  and  the  test  is  made,  \\dthout  any  break  in  the  con- 
tinuity of  occlusion.  It  is  my  usual  practice  to  use  the  Mad- 
dox rod  for  the  vertical  and  the  phorometer  or  vertical 
diplopia  test  for  the  lateral  deviations,  with  the  screen  or 
parallax  test  as  confirmatory.  The  difference  between  these 
tests  is  not  always  in  favor  of  the  screen  test,  and  is,  as  a  rule, 
negligible  compared  with  the  changes  occurring  under  pro- 
longed occlusion. 

The  choice  of  the  eye  to  be  covered  is  usuallj^  determined 
by  finding  out  which  eye  the  patient  uses  for  pointing  or 
aiming  at  a  distant  object,  and  occluding  the  other,  or  if 
one  eye  is  defective,  by  occluding  that. 
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I  have  used  this  method  occasionally  for  about  twenty- 
five  years,  with  increasing  frequency  during  the  last  ten  or 
twelve  years,  apd  have  notes  of  about  500  cases.  In  the 
earlier  cases  the  observations  were  limited  to  the  changes  in 
the  position  of  rest  for  six  meters,  but  in  some  of  the  later 
ones  have  been  extended  also  to  the  abduction,  near-point 
of  convergence,  and  the  balance  at  one-third  meter  before 
and  after  occlusion,  and  also  to  the  distribution  of  the  hyper- 
phoria over  the  field,  chiefly  after  occlusion. 

In  the  majority  of  cases  the  muscle  balance  has  been  deter- 
mined at  the  beginning  and  end  of  the  period  of  occlusion 
only,  but  in  a  number  daily  observations  have  been  made 
for  the  purpose  of  getting  information  as  to  how  long  it  takes 
for  the  muscles  to  relax  and  to  arrive  at  stability.  Some  of 
the  cases  seem  to  suggest  that  this  happens  within  a  week, 
but  repetition  of  the  test  in  others  shows  that  a  week's  oc- 
clusion may  leave  a  good  deal  of  error  latent.  A  study  of  the 
charts  to  be  shown  will  leave  but  little  doubt  that  a  period 
of  several  days  at  least  is  necessary  to  bring  about  a  sufficient 
relaxation  of  the  muscles.  In  most  cases  the  period  of  occlu- 
sion has  been  for  seven  days.  It  should  be  stated  that  this 
method  has  been  used  only  in  those  cases  in  which  the  cor- 
rection of  the  refraction,  and  such  faults  in  the  muscle  balance 
as  can  be  detected  by  the  ordinary  methods,  has  failed  to 
relieve  the  symptoms  or  has  aggravated  them. 

The  cases  may  be  divided  roughly  into  the  following 
groups,  on  the  basis  of  the  results  obtained: 

1.  Those  in  which  no  change  occurs  in  the  relative  position 
of  rest.  2.  Those  in  which  an  error  is  found  which  was  not 
demonstrable  before  occlusion.  3.  Those  in  which  the  error 
found  before  is  increased  to  a  greater  or  less  extent  after  oc- 
clusion. 4.  Those  in  which  there  is  a  reversal  in  the  form  of 
deviation,  right  changing  to  left  h>7)erphoria,  or  esophoria 
to  exophoria.  5.  Those  in  which  there  is  a  reduction  in  the 
amount  of  error. 


Case  1  (Fig.  1). — Mr.  H.  J.  H.,  aged  thirty-three  years.  Asthenopia,  photo- 
phobia, constant  sense  of  strain.  Has  consulted  eight  ocuhsts  without  benefit. 
Wearing:  O.D.  +  1.00sph.C+  1.25cvl.  ax.95°;  O.S.-|- 1.00 sph.C+ 1.00  cyl. 
ax.  75°. 

Accepts  under  scopolamin:  O.D.  -|-  1.00  sph.C+1-37  cyl.  ax.  100°;  O.S.  -|- 
1.00  sph.  C  +1.25  cyl.  ax.  673^°. 

Obtained  great  relief  by  prismatic  correction. 
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Case  2  (Fig.  2). — Harold  R,  aged  nineteen.  Severe  asthenopia  and  head- 
ache. Two  previous  oeelusion  tests,  in  which  he  did  not  put  his  glasses  on 
until  after  dressing.  Primary  test  showed  exophoria  1-2°;  hyperphoria  0° 
First  occlusion  test  of  seven  days  showed  exophoria  ll-i"',  ^md  L.  hyperphoria 
l}4°',  Second  occlusion  test  of  fourteen  days  showed  exophoria  of  2°,  and  L. 
hyperphoria  IH°',  Third  occlusion  test  of  ten  days  without  break  showed 
exophoria  6^°,  and  L.  hyperphoria  3°. 
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Case  3  (Fig.  3). — Mr.  S.  R.  M.,  aged  forty-four.  Headaches  and  nervousness.  When  first 
seen  in  1901  showed  esophoria  3°  and  R.  hyperphoria  y->°  —  . 

Refraction,  1919,  0.D.+  1.00sph.C+ .l"2cyl.  ax.  150°";  O.S.  +  1.00sph.C+ cyl.ax.  55°. 

Note  that  occlusion  of  twenty-four  hours  produced  no  change  in  muscle  balance,  that  it  took 
three  days  to  bring  out  2°  of  exophoria,  and  twelve  days  to  arrive  at  apparent  stability.  Also  that 
the  final  exophoria  is  at  least  double  the  primary  abduction. 
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Case  4  (Fig.  4).— Mrs.  T.  E.  M.,  aged  thirty-two.  Congestion  of  left  eye 
and  left-sided  headache  one  year  or  more.  More  or  less  trouble  with  eyes  all 
her  life.     Photophobia,  flatulence,  nausea,  insomnia. 

Refraction  under  scopolamin:  O.D.+.12sph.C+.37cyl.ax.lOO°;  O.S.+.25 
sph.C+.25cyl.  ax.  90°.  . 

Note  distribution  of  hyperphoria  at  end  of  test  indicating  paresis  of  both 
inferior  recti. 

Dec.  16,  no  headache  or  asthenopia,  and  less  nervousness. 
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Case  5  (Fig.  5). — Mrs.  C.  A.  T.  Always  subject  to  sick  headache  once  in 
six  weeks,  requiring  hypodermics.  Constant  headache  in  intervals.  As- 
thenopia, photophobia.  Examined  many  times  and  operated  on  in  1898  in 
Pittsburgh  without  benefit.  Now  without  glasses  for  several  years.  Under 
cycloplegia:  O.D.,  em.;  O.S.,  0.50  L. 

On  inquiring  I  learned  that  she  had  esophoria  1°  and  left  hj-perphoria  13^° 
and  that  a  partial  tenectomy  on  the  left  inferior  rectus  (?R)  and  a  free  tenec- 
tomy  of  left  internal  rectus  were  done. 

To  illustrate  unknown  eflfect  of  tenectomy  without  occlusion  test. 
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Caso  G  (Fis-  6). — Miss  B.  L.,  aged  seventeen  and  one-half.  Always  subject 
to  headache.  R.  fronto-occipital.  Now  constant  for  three  weeks.  Asthenopia, 
photophobia,  blurring.  Practically  complete  relief  by  partial  prismatic  cor- 
rection. 

Note  primary  abduction  9°-8°  — and  final  degree  of  exophoria  12°. 

Refraction  imder  scopolamin:  O.D. -(-.75sph.  O +.87  cyl.  ax.  90°;  O.S.  + 
.50  sph.  +  C  .75  cyl  .ax.  85°. 
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Case  7  (Fig.  7). — Mrs.  C.  R.  S.  Operated  on  for  goiter  seven  months  ago, 
for  tonsils  six  weeks  ago,  on  account  of  nervousness,  without  much  improve- 
ment in  symptoms.  Can't  do  anything  in  the  morning.  Severe  asthenopia, 
strained  feeHng  chiefly  looking  off.     Photophobia,  almost  constant  vertigo. 

Refraction  under  scopolamin:  O.D.—  .25  sph.  C  +  -62  cyl.  ax.  80°;  O.S.  — 
.25  sph.  C  +  .62  cyl.  ax.  110°. 

Given  full  refractive  correction  and  3°  base  in,  each  eye. 

Sept.  26 :  Reports  symptoms  all  gone.     "  Reads  regardless."     No  vertigo. 

Note  that  final  exophoria  is  more  than  double  primary  abduction;  also  dis- 
appearance of  hyperphoria. 
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Case  8  (Fig.  8). — Miss  D.  A.,  aged  t^vent3^  Sept.,  1915.  Glasses  cause 
lacrimation.  Headaches  temporarily  relieved  by  correction  of  refraction  and 
R.  hj'perphoria,  but  finally  increasing  in  number.  No  headache  while  ground 
glass  was  worn.     (Nov.,  1919.) 

March  9,  1920:  "The  glasses  have  almost  entirely  relieved  my  headaches." 
"One  or  two  a  month  now  instead  of  several  a  week  as  before,"  etc. 

Refraction  under  scopolamin:  O.D.  +  .50  sph.  C  +  .12  cyl.  ax.  70°;  O.S.  + 
.25  sph.  C  +  .50  cyl.  ax.  90°. 

Note  that  for  over  four  jears  muscle  tests  always  showed  from  ^4°  to  2°  of 
R.  hyperphoria,  and  from  no  lateral  error  to  esophoria  1. 
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Case  9  (Fig.  9).— Prof.  T.  W.  D.,  aged  thirty-five.  I'se  of  eyes  makes  him 
nervous  all  over.  Glasses  (practically  an  accurate  refractive  correction)  strain 
eyes.  Photophobia.  Stated  that  he  would  have  to  give  up  work  if  relief 
could  not  l)e  obtained.  A  second  occlusion  test  after  partial  tenectomy  of  each 
internus  showed  esophoria  9°  and  L.  h\perphoria  1°.  A  second  tenectomy  of 
L.  internus  left  esophoria  4°,  hyperphoria  0°.     Operations  gave  great  relief. 
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Case  10  (Fig.  10). — Miss  M.  N.,  aged  twenty-two,  obliged  to  give  up  teach- 
ing on  arrount  of  "nerves."  Headache,  stomach  trouble,  insomnia  and  some 
asthenopia. 

Refraction  under  scopolamin:  O.D.  +  .25  sph.  C  +  .25  cyl.  ax.  60°;  O.S.  + 
.12  sph.  C  +  .12  cyl.  ax.  135°. 

Note  diminution  of  hyperphoria  after  lateral  tenectomies. 

After  first  occlusion  tost  L.  hyperphoria  was  7°  (Uncn  to  L,  0°  up  to  R.  On 
June  7th  L.  hyperphoria  !  2°,  and  39°—  i"  all  oblique  positions.  E.xophoria 
2°  at  6  m.,  and  0°  at  H  m.     Patient  was  greatly  benefited  by  operations. 
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288  Marlow  :  A  Test  for  the  Muscle  Balance. 

What  changes  take  place  in  exophoria  are  in  the  direction 
of  increase.  In  the  majority  of  cases  the  near-point  of  con- 
vergence is  normal  before  and  remains  normal  after  occlu- 
sion. Esophoria  sometimes  diminishes  or  even  changes  to 
exophoria,  and  sometimes  increases.  In  hyperphoria  the 
changes  may  be  in  the  direction  of  increase,  decrease,  or 
reversal.  When  reversal  takes  place  it  is  usually  accom- 
panied by  the  development  of  exophoria. 

The  youngest  patient  on  whom  the  test  was  made  showing 
a  latent  error  was  eleven  years  old,  and  the  oldest  seventy- 
eight.  In  another  case  there  seems  little  doubt  that  the  error 
was  present  at  five  years  of  age  and  causing  symptoms, 
though  the  test  was  not  made  until  nine  years  later. 

I  present  a  series  of  charts  showing  at  a  glance  the  main 
changes  which  have  taken  place  in  the  cases  they  represent. 

The  chief  conclusion  suggested  by  the  observations  made 
by  this  method  is  that  the  period  of  time  for  which  the  bin- 
ocular function  is  usually  annuled  during  tests  for  the 
muscle  balance  is  too  short  to  permit  the  desired  relaxation 
of  the  muscles  to  take  place.  The  length  of  time  necessary 
to  bring  out  the  error  seems  to  vary  in  different  cases,  but  it 
is  evident  that  in  many  a  seven-day  period  is  enough  to  fur- 
nish valuable  information. 

In  the  second  place  it  is  evident  that  the  tests  as  ordinarily 
used  may  not  only  fail  to  show  how  much  error  is  present, 
but  may  also  be  misleading  as  to  its  character. 

Third,  that  the  paralytic  or  non-paralytic  nature  of  a  hy- 
perphoria becomes  much  more  apparent  after  the  test  than 
before,  a  very  large  majority  being  of  the  former  character. 
In  many  cases,  even  in  those  in  which  there  is  a  normal 
equihbrium  in  the  primary  position,  evidence  is  found  in  the 
oblique  positions  of  insufficiency  of  one,  and  somewhat  com- 
monly of  both  inferior  recti,  and  the  same  appUes,  perhaps 
less  frequently,  to  the  other  muscles. 

Fourth,  that  there  is  no  constant  relation  between  the 
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prism  duction  and  the  muscle  imbalance,  at  any  rate  so  far 
as  abduction  and  exophoria  are  concerned,  as  the  latter  after 
occlusion  frequently  exceeds,  sometimes  very  greatly,  the 
abduction  as  measured  before  occlusion. 

Fifth,  that  the  opinion  that  the  constant  wearing  of  prisms 
tends  to  increase  a  deviation  receives  no  support  from  these 
observations,  far  more  rapid  and  extensive  changes  being 
brought  about  by  prolonged  annulment  of  the  binocular 
function. 

Sixth,  that  the  frequent  failure  to  relieve  symptoms  by  the 
constant  wearing  of  prisms  is  explained,  in  part,  by  the  fact 
that  the  total  error  may  greatly  exceed  the  manifest,  and 
that  such  prisms  as  can  be  worn  offset  too  small  a  fraction 
of  the  total  error  to  make  any  appreciable  difference. 

Seventh,  a  few  observations  seem  to  indicate  that  the 
effect  of  prism  exercises  is  to  obscure  or  render  latent  an 
error  previously  manifest,  this  error  being  easily  brought  out 
again  by  an  occlusion  test. 

Eighth,  that  the  effect  of  a  tenotomy  cannot  be  measured 
without  an  occlusion  test  both  before  and  after  operation. 

DISCUSSION. 

Dr.  Eugene  M.  Blake,  New  Haven,  Conn. :  I  would  like 
to  ask  Dr.  Marlow  how  long  the  increased  heterophoria  per- 
sists? 

Dr.  Lucien  Howe,  Buffalo,  N.  Y. :  My  attention  was 
first  called  to  the  behavior  of  one  eye  when  the  other  eye  is 
covered,  by  a  chapter  in  Maddox  entitled,  "The  Eye  in 
Darkness."  In  that  he  describes  a  so-called  "visual  camera." 
With  that  one  can  locate  the  position  which  the  covered  eye 
assumes,  even  though  the  eye  cannot  be  seen.  This  state- 
ment seemed  so  contradictory  that  I  had  a  box  made  as 
described,  and  after  playing  with  the  toy  a  while,  sent  it 
not  long  ago  to  Dr.  Marlow.  The  point  is  that  when  one 
eye  is  covered  the  other  does  tend  to  deviate  from  the  ex- 
pected position  more  frequently  and  to  a  greater  extent 
than  one  would  suppose.    This  fact  is  apparently  of  much 
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practical  importance,  as  Dr.  jMarlow  has  shown  for  the  first 
time  to  nie,  and  for  the  first,  I  think,  also  to  the  rest  of  us. 

Dr.  F.  W.  Marlow,  Syracuse,  N.  Y.:  It  is  difficult  to 
answer  that  question  because,  as  a  rule,  the  attempt  is  made 
to  allow  no  interval  between  the  use  of  the  ground  glass  and 
the  new  correcting  lenses.  It  soon  diminishes.  In  a  short 
time — a  few  minutes  even. 


HEREDITARY  OPTIC  ATROPHY. 

J.  MILTON  GRISCOM,  M.D., 

Philadelphia, 

In  a  communication  before  this  Society  in  1918,  Zent- 
mayer  thought  that  the  data  regarding  the  etiology  of 
hereditary  optic  atrophy  were  insufficient  from  which  to 
draw  conclusions.  With  the  idea  that  the  description  of  a 
previously  unrecorded  family  with  pedigree  chart,  physical 
and  x-ray  findings,  might  serve  as  an  additional  piece  of  evi- 
dence, from  the  accumulation  of  which  more  definite  con- 
clusions may  finally  be  drawn,  the  following  report  was  con- 
sidered worth  presenting. 

The  papers  of  Beers,  Leber,  Nettleship,  and  Wilbrand  and 
Saenger  have  made  the  clinical  characteristics  of  this  disease 
so  well  known  that  no  attempt  wall  be  made  in  this  communi- 
cation to  further  describe  them. 

D-D-O-OO-O  •  B-O  n-O-a  m-ChO-oh-m  t-WKX) 

The  accompanying  pedigree  chart  demonstrates  graph- 
ically the  affected  and  unaffected  members  in  the  family 


Griscom:  Hereditary  Optic  Atrophy.  291 

which  is  the  basis  of  this  report.  In  three  generations  of  33 
individuals  there  are  8  males  and  6  females  affected,  8  males 
and  1 1  females  unaffected,  by  the  disease.  In  the  first  gener- 
ation the  father  had  poor  vision,  and,  although  there  is  no 
record  of  an  examination,  it  is  safe  to  assume  that  the  diffi- 
culty lay  in  the  optic  nerve  and  retina.  The  mother  is  still 
living  and  has  good  vision,  so  that  the  affection  was  trans- 
mitted to  the  second  generation  through  an  unaffected  fe- 
male, which  is  the  usual  procedure  in  Leber's  disease.  In  the 
second  generation  of  9  members,  7  have  poor  vision — 3  fe- 
males and  4  males.  In  the  third  generation  of  22  members, 
6  have  visual  difficulty — 3  males  and  3  females.  In  one 
instance  an  affected  father  has  an  affected  daughter — the 
only  offspring.  In  2  cases  affected  fathers  have  each  2  chil- 
dren— an  affected  son  and  an  unaffected  daughter.  In  one 
case,  an  affected  mother  has  3  children  with  good  eyes;  in 
another,  an  unaffected  father  has  4  children — 2  affected  and 
2  unaffected.  In  the  matter  of  transmission,  therefore,  no 
regular  rule  exists  in  this  family,  males  and  females  being 
affected  about  equally. 

The  writer  has  had  the  opportunity  to  examine  6  of  the  7 
affected  members  of  the  second  generation,  and  3  of  the  6 
affected  children  in  the  third  generation.  The  patients  were 
well  nourished,  intelligent  individuals  without  any  evident 
inherited  deficiencies  except  poor  vision  which  in  each  case 
began  in  early  childhood.  There  was  no  consanguinity. 
Externally  their  eyes  were  normal  in  all  respects,  with  full 
ocular  movements  and  prompt  pupillary  response  to  light 
and  accommodation.  However,  there  was  a  variation  in  the 
fundus  and  visual  field  findings  in  certain  respects  as  de- 
tailed below. 

Mrs.  L.,  aged  forty-six.  V.R.E.  =  10/200;  V.L.E.  =  10/200. 
Correctedvision,O.D.-1.00cyl.ax.  180°  =  18/200;  O.S.-3.00 
cyl.  ax.  180°  =  20/ 200.  In  each  eye  there  were  a  few  float- 
ing vitreous  opacities,  the  discs  were  oval,  axis  90°,  very 
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pale,  margins  well  defined,  lamina  cribrosa  not  visible. 
Both  arteries  and  veins  very  small ;  no  macular  or  peripheral 
lesions.  The  visual  fields  showed  full  form,  but  no  central  or 
peripheral  color  fields.  In  the  right  eye  there  was  a  para- 
central absolute  scotoma  involving  the  blind  spot  and  located 
down  and  out  about  10°  to  30°  from  the  point  of  fixation. 
In  the  left  eye  there  was  a  nearly  complete  annular  scotoma 
and  a  small  relative  scotoma. 

C.  M.,  male,  aged  thirty-six.  V.R.E.  =20 '200;  V.L.E. 
=  20/70;  not  improved  by  glasses.  Both  eyes:  Media  clear, 
discs  oval,  axis  90°,  well  defined,  pearly  white,  central  cup- 
ping and  visible  lamina  cribrosa;  vessels  were  normal  in 
size  and  contour;  niacula  and  periphery  normal.  The  right 
field  was  full  for  form,  the  red  field  somewhat  irregular  and 
contracted  to  within  30°,  with  no  central  or  peripheral  green 
\'ision.  In  the  left  eye  the  form  field  was  full,  the  red  field 
much  contracted,  no  green  vision,  central  or  peripheral,  and 
between  the  form  and  red  fields  there  was  a  relative  annular 
scotoma. 

Mrs.  P.,  aged  thirty-four.  V.R.E.  =  18/200;  V.L.E. 
=  18/200.  Corrected  vision,  O.D.  - 1.00  sph.  =20/200;  O.S. 
-1.00  cyl.  ax.  90°  =  20/100  part.  In  both  eyes  there  were 
many  fine  vitreous  opacities,  discs  oval,  axis  90°,  pearly  white 
margins  well  defined,  lamina  cribrosa  visible,  and  a  complete 
narrow  ring  of  choroidal  atrophy  surrounding  the  disc.  The 
vessels  were  thread-like  in  size;  maculae  showed  a  fine  pig- 
ment disturbance,  and  in  the  periphery  there  were  a  few 
spicule-like  pigment  areas  overlying  the  retinal  vessels.  In 
the  right  eye  the  field  for  form  was  practically  normal ;  there 
was  no  central  or  peripheral  vision  for  blue,  red,  or  green, 
and  lying  within  20°  of  the  point  of  fixation  was  a  sector-hke 
absolute  scotoma.  In  the  left  eye  the  form  field  was  full; 
there  was  no  central  or  peripheral  field  for  blue,  red,  or  green, 
and  located  on  both  temporal  and  nasal  side  of  fixation  were 
two  relative  and  two  small  absolute  scotomata. 

C.  M.,  male,  aged  thirty-two.  V.R.E.  =20/100;  V.L.E. 
=  5/200.  Corrected  vision,  O.D.  —0.75  sph.C— 0.75  C}^.  ax. 
90°  =  20  50;  O.S.  - 1.50  sph.C -0.75  cyl. ax. 90°  =  20/200.  In 
each  eye  media  clear;   disc  well  defined,  physiologic  cupping, 
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lamina  cribrosa  visible,  pearly  white  on  the  tennporal  and 
somewhat  pale  on  the  nasal  side;  vessels  about  one-half 
normal  size,  fine  gi'anular  pigmentation  throughout  the 
retina.  The  visual  fields  were  practically  full  for  form,  blue 
and  red.    No  central  or  peripheral  vision  for  green. 

R.  M.,  male,  aged  thirty.  V.R.E.  =  10/200;  V.L.E.= 
10/200;  not  improved  by  glasses.  Both  eyes:  media  clear, 
discs  round,  pearly  white,  margins  well  defined,  lamina 
cribrosa  visible.  Vessels  almost  thread-like  in  size  and  can 
be  seen  only  about  one  disc  diameter  from  the  disc  margin. 
Retinae  finely  granular  throughout,  and  a  few  pin-point, 
glistening  spots  and  fine  pigment  deposits  seen  in  the  macular 
region.  The  fields  for  form  were  slightly  contracted  in  one 
or  two  segments.  The  red  field  was  contracted  to  within 
20°  in  the  right  eye  and  10°  in  the  left  eye.  No  central  or 
peripheral  vision  for  green.  Just  outside  the  red  field  there 
was  an  annular  relative  scotoma  occupying  a  zone  about  20° 
wide. 

Mrs.  G.,  aged  twenty-seven.  V.R.E.  =  20/70;  V.L.E.= 
20/100;  not  improved  by  glasses.  In  each  eye  the  media 
were  clear,  disc  round,  well  defined,  very  pale,  physiologic 
cupping,  lamina  cribrosa  visible.  The  vessels  were  slightly 
smaller  than  normal,  macula  and  periphery  normal.  The 
visual  fields  were  full  for  form,  the  red  field  irregular  and 
somewhat  contracted,  no  central  or  peripheral  vision  for 
green. 

I.  M.,  female,  aged  eight.  V.R.E.  =  20/200;  V.L.E.= 
20/200 ;  not  improved  by  glasses.  In  each  eye  the  media  were 
clear,  disc  oval,  axis  90°,  well  defined,  very  pale,  especially 
on  the  temporal  side,  central  cupping,  lamina  cribrosa  visible, 
vessels  normal,  macula  and  periphery  normal.  Visual  fields 
could  not  be  satisfactorily  taken. 

A.  M.,  male,  aged  six.  V.R.E.  =  20/70  part;  V.L.E.= 
20/70  part;  not  improved  by  glasses.  In  each  eye  the  media 
were  clear,  disc  oval,  axis  90°,  well-defined  margins,  phys- 
iologic cupping,  lamina  cribrosa  visible,  vessels  normal, 
macula  and  periphery  normal.    Fields  could  not  be  taken. 

R.  M.,  male,  aged  six.  V.R.E.  =20/50;  V.L.E.=20/50 
part;  not  improved  by  glasses.    In  each  eye  the  media  were 
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clear,  disc  oval,  axis  90°,  slight  pallor  on  temporal  side, 
margins  well  defined,  physiologic  cupping,  vessels  normal, 
retina  slightly  granular.     Fields  could  not  be  taken. 

Consideration  of  the  above  fundus  and  field  examinations, 
together  with  the  family  history  of  inheritance,  led  the 
writer  to  class  these  cases  as  hereditary  optic  atrophy,  in 
most  particulars  of  the  type  described  by  Leber.  A  thorough 
general  examination  of  these  cases  revealed  negative  heart, 
lung,  urinary  and  blood  Wassermann  findings.  In  only  one 
case  was  there  any  suggestion  of  nerve  instability,  that  of 
R.  M.,  in  which  there  were  some  evidences  of  tabes  dorsalis. 
In  each  instance  x-rsij  examination  showed  an  entirely  nor- 
mal sella  turcica  and  sphenoid,  with  the  exception  of  R.  M., 
whose  pituitary  fossa  was  enlarged  slightly  beyond  the  nor- 
mal limit. 

Any  effort  to  ascertain  the  factors  underlying  this  disease 
must  deal  largely  in  the  field  of  speculation,  since  there  is  no 
record  of  any  pathologic  examination  having  been  made  of 
an  eye  affected  with  hereditary  optic  atrophy.  The  x-ray, 
eye-ground,  and  visual  field  studies,  therefore,  offer  the  only 
means  of  arriving  at  a  conclusion  as  to  the  primary  cause. 
Only  a  relatively  small  number  of  cases  of  hereditary  optic 
atrophy  have  been  examined  by  the  x-ray.  Fisher,  Pollock, 
and  Zentmayer  reported  cases  with  some  enlargement  of  the 
sella  turcica.  Bruner  found  evidence  of  sphenoid  cell  over- 
growth with  thin  walls.  The  visual  fields  have  been  recorded 
by  a  number  of  observers,  with  quite  constant  results,  the 
leading  feature,  as  stated  by  Nettleship,  being  a  central  or 
paracentral  scotoma  with  preservation  of  the  form-fields. 
An  interesting  suggestion  that  the  pituitary  gland  might  be 
responsible  for  the  optic  atrophy  was  made  by  Fisher  as  the 
result  of  his  .r-ray  findings.  There  was  no  record,  however, 
in  the  report  that  his  patients  showed  any  evidence  of  hyper- 
pituitarism, and  the  fields  gave  no  evidence  that  any  portion 
of  the  optic  tracts  had  been  encroached  upon  by  an  enlarged 
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pituitary  body.  It  is  difficult  to  explain  the  constant  pres- 
ervation of  the  form  fields,  which  is  a  usual  finding  in  this 
disease,  if  the  optic  nerve  has  been  temporarily  blocked  in 
any  part  through  pressure  from  an  enlarged  pituitary  or  from 
sphenoid  cells.  In  the  absence  of  any  other  general  or  local 
activity  of  the  gland,  one  cannot  be  greatly  impressed  with 
its  importance  as  the  causative  factor  in  hereditary  optic 
atrophy. 

In  the  cases  reported  above,  aside  from  the  white  nerve 
atrophy,  the  most  constant  fundus  picture  was  the  evidence 
of  a  low-grade  retinal  degeneration,  as  shown  by  the  slight 
pigment  disturbance  and  the  atrophic  vessels.  The  fields 
conformed  to  those  previously  reported  with  respect  to  the 
preservation  of  form,  but  the  scotomas  were  all  paracentral 
or  annular,  instead  of  the  usual  central  scotoma.  In  some  of 
the  cases  there  was  entire  loss  of  color  vision,  while  in  others 
vision  for  blue,  red,  and  green  was  limited  in  varying  degrees. 

The  analogy  between  Leber's  disease  in  its  early  stages  and 
certain  toxic  amblyopias  has  been  pointed  out  by  Cargill. 
He  suggests  that  the  disease  should  be  termed  hereditary 
central  retinitis  if  it  were  proved  that  the  primary  changes 
were  in  the  retina.  The  degeneration  and  atrophy  under 
these  conditions  would  be  ascending  and  not  descending. 
Researches  in  neurology  and  certain  toxic  amblyopias  by 
Birch-Hirschfeld  led  him  to  the  conclusion  that  many  cases 
of  so-called  retrobulbar  neuritis  had  the  primary  lesion  in  the 
retina.  A  study  of  the  eye-grounds  in  conjunction  with  the 
visual  fields  leads  to  the  conclusion  that  the  family  herein 
described  had  suffered  from  a  low-grade  early  toxemia  which 
attacked  the  optic  nerve  and  retina  in  particular,  with  con- 
sequent nutritional  disturbances.  There  was  nothing  in 
either  history  or  examination  which  indicated  the  source  of 
toxic  production,  but  it  would  seem  likely  that  some  type  of 
perverted  secretion,  acting  on  inherently  unstable  nerve 
elements,  was.  the  underlying  cause  of  the  type  of  atrophy 
as  seen  in  the  above  recorded  family. 
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DISCUSSION. 

Dr.  George  F,  Libby,  Denver,  Col.:  It  has  been  very 
pleasant  to  me  to  note  that  in  nearly  every  meeting  of  this 
Society  for  the  past  ten  or  twelve  years  there  has  been  at 
least  one  paper  upon  the  subject  of  hereditary  ocular  disease. 
I  have  been  very  much  interested  in  the  subject  of  heredity 
in  the  last  fifteen  years,  and  I  am  glad  to  note  that  it  is  taking 
an  increasing  hold  on  the  profession.  I  approached  the  sub- 
ject of  heredity  through  a  study  of  consanguinity.  In  optic 
atrophy  Leber  laid  great  stress  upon  consanguinity.  He 
traced  a  noble  family  in  Europe  in  which  optic  atrophy  was 
strikingly  frequent  and  in  which  intermarriage  was  so  often 
practised  that  it  seemed  to  increase  the  tendency.  The 
prominence  of  the  family  afforded  a  chance  to  trace  the  dis- 
ease through  many  generations.  I  think  the  fact  that  Dr. 
Griscom's  excellent  paper  has  not  proved  consanguinity  as  a 
factor  in  his  cases  is  simply  one  of  the  rocks  that  we  run  up 
against  in  this  subject,  inasmuch  as  we  cannot  go  very  far  in 
this  matter,  as  a  rule,  and  three  generations  are  not  enough 
to  get  at  the  source  of  things.  Consanguinity,  after  all,  is 
simply  a  double  tendency  for  transmission  of  defects  or  dis- 
eases. The  Society  opened  its  meeting  with  a  paper  on 
social  medicine.  I  think  in  regard  to  the  subject  of  heredity 
that  the  lesson  is  education  of  the  pubhc  to  the  point  where 
there  will  be  sufficient  public  sentiment  to  pass  legislation  in 
regard  to  the  matter  of  the  marriage  of  people  affected  with 
hereditary  defects  or  diseases.  Of  course,  some  hereditary 
diseases,  such  as  night-blindness,  may  be  overcome  by  mar- 
riage into  normal  stock.  So  while  it  might  not  be  advisable 
to  legislate  against  marriage  of  any  person  with  hereditary 
disease,  I  think  there  ought  to  be  legislation  against  two 
people  with  such  defects  marrying,  because  from  such  mar- 
riages have  come  the  most  dire  results  that  we  have  observed. 
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Dr.  Lucien  Howe,  Buffalo,  N.  Y. :  We  read  these  papers 
to  each  other  and  then  they  are  buried  in  the  Transactions 
and  lost.  The  point  is  that  they  should  go  also  to  The 
Journal  of  Heredity.  Dr.  Charles  B.  Davenport  is  in  charge 
of  that,  and  of  the  Eugenics  Record  Office,  which  is  a  part  of 
the  Carnegie  Institution  at  Cold  Spring  Harbor,  Long  Island. 
They  receive  all  such  reports  gladly.  They  have  them  excel- 
lently arranged  and  then  study  them  carefully  to  ascertain 
which  characters  are  dominant  and  which  are  recessive. 

The  most  important  question  is:  Shall  we  continue,  gen- 
eration after  generation  of  ophthalmologists,  simply  reading 
papers  about  such  family  defects.  Of  late  a  Committee  has 
been  appointed  by  the  Section  on  Ophthalmology  of  the 
American  Medical  Association  to  study  the  prevention  of 
hereditary  blindness.  One  member  of  that  Committee  is 
Dr.  Laughlin,  who  is  also  an  officer  of  the  Cold  Spring  Har- 
bor Institution.  I  hope  that  by  next  year  some  suggestion 
can  be  made  as  to  the  first  step  toward  partial  prevention. 
Meanwhila,  as  another  member  of  that  committee,  I  rise  now 
•to  suggest  that  all  reports  like  the  one  made  by  Dr.  Griscom 
should  be  sent  also  to  the  Eugenics  Record  Office ;  moreover, 
that  if  any  student  of  hereditary  defects  wishes  further  data 
or  assistance  in  his  investigations  he  cannot  do  better  than 
to  communicate  with  the  officers  of  that  institution. 

Dr.  Edward  Jackson,  Denver,  Col. :  I  have  seen  one  ease 
of  clearly  hereditary  optic  atrophy  at  the  beginning;  and 
not  then  knowing  of  the  family  history,  it  appeared  as  a  per- 
fectly clear  case  of  macular  retinal  disease.  At  that  time  the 
macula  showed  swelling,  haziness,  and  hemorrhages,  but  no 
whiteness  of  the  optic  disc.  In  a  few  months  tfiere  was  a 
central  scotoma  which  was  absolute,  and  then  the  family  his- 
tory came  out  that  two  uncles  and  a  number  further  back 
had  suffered  in  the  same  way.  The  cases  that  I  have  seen 
in  the  later  stage  have  raised  the  question  whether  there  was 
not  at  the  beginning  a  similar  condition  in  the  macula ;  and 
I  felt  that  I  could  not  exclude  it  in  any.  This  group  shows 
some  divergences  from  the  perfectly  typical  Leber's  disease. 
It  is  probable  that  we  have  more  than  one  condition  that  has 
been  grouped  together  among  these  hereditary  optic  atro- 
phies. For  myself  I  am  satisfied  that  one  disease  is  a  macular 
retinal  disease,  that  shows  atrophy  later. 


EYE  TABLES  FOR  THE  DETERMINATION  OF 
COMPENSATIONS  FROM  LOSS  TO  THE  EARNING 
ABILITY  OF  A  PERSON  FROM  DAMAGES  TO  THE 
FUNCTIONS  OF  ONE  OR  BOTH  EYES. 

ERASTUS  EUGENE  HOLT,  M.D., 

Portland,  Maine. 

1 .  In  an  industrial  sense  a  compensation  is  a  payment  for  the 
economic  loss  to  a  person  in  consequence  of  damages  to  the 
functions  of  the  body  from  injury  or  disease.  The  economic 
loss  comes  from  the  loss  to  the  income.  The  loss  to  the  in- 
come depends  upon  the  loss  to  the  earning  ability  of  a  person, 
which,  after  an  injury  or  disease,  must  be  in  one  of  three 
conditions,  namely:  (1)  No  loss  to  it;  (2)  partial  loss  to  it; 
or  (3)  total  loss  to  it.  It  will  be  seen,  therefore,  that  com- 
pensations are  made  either  for  partial  or  total  loss  to  the 
earning  abihty  of  a  person.  Partial  loss  to  the  earning  ability 
of  a  person  occurs  between  no  loss  to  it  and  total  loss  to  it, 
or  100  per  cent,  loss,  when  it  becomes  total. 

2.  The  percentages  of  loss  to  the  earning  ability  as  given  in 
the  three  eye  tables  are  determined  upon  a  scientific  basis, 
in  that  they  are  taken  from  the  16  computations,  which  in- 
clude every  degree  of  loss,  for  practical  purposes,  between 
the  two  cardinal  points  of  no  loss  to  total  loss,  or  100  per  cent, 
loss  to  the  earning  ability.  They  are  given  as  examples  to 
represent  the  percentage  of  loss  to  the  earning  ability  which 
might  be  determined  in  certain  vocations  in  individual  cases 
by  the  medical  examiner.  If,  however,  the  medical  examiner 
should  determine  in  any  given  case  that  the  degree  of  loss  to 
the  earning  ability  is  either  greater  or  less  than  the  per- 
centages given  in  these  three  eye  tables,  he  can  consult 
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Tables  3  and  4,  in  which  the  16  computations  give  all  the 
degrees  of  lows,  for  practical  purposes,  within  the  100  per  cent. 
loss  to  the  earning  ability. 

3.  With  this  100  per  cent,  loss  to  the  earning  ability  graded 
into  16  different  degrees  by  mathematical  laws  known  as 
involution  and  evolution,  so  as  to  give  all  the  degrees  of  loss 
to  it  that  are  necessary  for  practical  purposes,  and  with  these 
16  degrees  divided  into  three  groups  and  designated  as  slight, 
of  which  there  are  five  computations;  severe,  of  which  there 
are  6  computations;  and  nearly  total,  of  which  there  are  5 
computations;  it  is  self-evident  that  these  three  groups  of 
slight,  severe,  and  nearly  total,  with  total,  will  embrace  all 
the  degrees  of  loss  to  the  earning  ability  of  a  person  that  it  is 
possible  for  that  person  to  have  from  injury  or  disease. 

4.  The  terms  slight,  severe,  and  nearly  total  with  total  have 
been  used  constantly  in  medical  literature  to  express  the 
different  degrees  of  partial  and  complete  disabilities  of  the 
body,  from  injury  or  disease,  especially  in  the  Bureau  of 
Pensions  of  the  United  States,  which  has  numerous  pension 
boards  in  the  different  states,  so  that  they  have  become 
familiar  terms  and  their  meaning  and  apphcation  has  become 
well  understood;  hence  they  may  be  accepted  as  standard 
terms. 

5.  As  to  the  self-evident  truth  in  the  statement  that  for 
economic  purposes  compensations  for  damages  to  the  func- 
tions of  one  or  both  eyes  must  be  based  upon  the  loss  to  the 
earning  ability  of  a  person,  there  can  be  no  escape,  whether 
a  determination  of  this  loss  to  the  earning  ability  is  made  by 
the  natural  science  method,  or  whether  an  estimation  of  it  is 
made  by  empirical  methods;  for  the  earning  ability  of  a 
person  determines  that  person's  economic  value,  and  hence 
any  loss  to  it,  for  which  a  compensation  can  be  given,  must 
come  from  a  loss  to  that  person's  earning  ability. 

6.  As  to  the  self-evident  truth  that  the  loss  to  the  earning 
ability  of  a  person  must  be  determined  by  the  only  method 
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known  to  physicists  for  the  determination  of  the  value  of  any 
physical  force,  or  to  economists  for  the  determination  of  the 
value  of  any  commodity,  namely,  the  natural  science  method, 
there  can  be  no  escape,  for  this  method  is  the  only  one  which 
enables  us  to  determine  by  analysis,  for  economic  purposes, 
the  two  indispensable  parts  of  the  earning  abiUty  of  the  body 
to  be  used  as  factors :  namely,  F,  the  functional  ability  of  the 
body,  to  be  used  as  the  factor  representing  the  multipHcand, 
and  C,  the  competing  abihty  of  the  person,  to  be  used  as  the 
factor  representing  the  multiplier,  to  obtain  a  product, 
namely,  E,  the  earning  ability  of  the  person.  Hence,  we 
have  the  equation  (1)  F  C  =  E,  the  statement  of  the  earning 
ability  of  the  body  in  the  natural  science  formula  for  the 
purpose  of  determining  its  status,  and  therefore  its  loss, 
according  to  the  actual  existing  condition  of  its  two  indis- 
pensable factors  (1129). 

7.  Now,  in  order  to  have  a  loss  to  E,  the  earning  ability  of 
a  person,  from  injury  or  disease,  it  is  self-evident  that  there 
must  be  a  loss  to  one  or  both  of  its  indispensable  factors. 
After  an  injury  or  disease  the  factor  F,  the  functional  abihty 
of  the  body,  representing  the  multiplicand  in  the  formula, 
like  E,  the  earning  ability,  must  be  in  one  of  the  three  con- 
ditions, namely,  (1)  No  loss  to  it;  (2)  partial  loss  to  it;  or 
(3)  total  loss  to  it.  Compensations  must  be  made  either  for 
partial  or  total  loss  to  the  functional  ability  of  the  body. 
For  practical  purposes  a  loss  of  from  0.01  to  0.80  is  sufficient 
to  meet  all  the  requirements,  and  the  computation  tables  in 
physical  economics  are  based  on  this  range. 

8.  The  loss  to  the  functional  ability  of  the  body  for  the  loss 
of  the  functions  of  one  eye  has  been  determined  to  be  a  par- 
tial loss,  or  0.18  of  the  whole  functional  ability  of  the  body  of 
a  person  in  every  vocation.*     This  loss  to  the  functional 

*  The  standard  of  measurement  for  the  economic  loss  to  the  whole  func- 
tional ability  of  the  body  for  the  loss  of  vision  in  one  eye  to  20/200  (0.1),  or 
less,  according  to  the  scientific  standard  of  measurement  which  by  common 
consent  has  been  accepted  for  this  economic  standard  of  measurement,  maj' 


Holt:   Compensations  from  Loss.  301 

ability  of  a  person  entails  a  certain  damage  to  C,  the  com- 
peting ability,  the  other  indispensable  factor  of  the  earning 
ability  of  a  person,  to  different  degrees,  according  to  the 
vocation  followed  by  the  individual;  but  it  is  self-evident 
that,  after  an  injury  or  disease,  the  damage  to  C,  the  com- 
peting ability,  must  be  in  one  of  the  three  conditions,  similar 
to  the  earning  ability  and  the  functional  ability,  namely,  (1) 
no  damage  to  it;  (2)  partial  damage  to  it;  or  (3)  total  dam- 
age to  it.    Compensation  must  be  made  either  for  partial  or 

be  obtained  in  two  ways,  as  follows:  The  first  way  is  from  the  loss  to  the  func- 
tional ability  of  the  two  eyes,  for  with  the  loss  of  vision  in  one  eye  to  20/200 
(0.1),  or  less,  there  is  usually  a  loss  in  the  field  of  vision,  and  if  this  is  30°  or 
more,  it  would  be  equal  to  1/6  of  the  binocular  field  of  vision,  which  is  abso- 
lutely indispensable  for  the  following  of  any  industrial  vocation  successfully. 
This  amount  of  loss  in  the  functions  of  one  eye  not  infrequently  gives  rise  to 
an  imbalance  of  the  muscular  functions  of  that  eye  causing  it  to  deviate  from 
its  normal  position  in  its  movements.  It  always  causes  a  profound  distur- 
bance at  first  in  the  ability  of  a  person  to  estimate  distances  correctly,  and  al- 
though this  loss  of  depth  perception  damages  a  person's  competing  ability  in 
the  vocation  that  person  follows,  nevertheless  it  may  be  largely  overcome  by 
those  persons  who  are  younger,  or  not  much  older  than  the  age  at  which  the 
growth  of  the  body  is  completed.  However,  such  a  person  has  only  the  single 
vision  of  one  eye  for  economic  purposes  and  it  must  inevitably  be  determined 
by  all  tests  in  every  vocation  that  such  a  person  has  actually  lost  from  1/6  to 
1/5  of  the  100  per  cent,  of  the  normal  functions  of  the  two  eyes,  which  in  this 
consideration  of  the  subject  is  equal  to  the  whole  functional  ability  of  the  body 
for  economic  purposes.  Therefore,  one  group  of  medical  examiners  might 
determine  that  1/6  of  this  100  per  cent,  of  the  whole  functional  ability  of  the 
body  should  be  accepted  as  a  standard  of  measurement  for  the  economic  lo.ss 
of  the  functions  of  one  eye,  or  16  per  cent.,  while  another  group  of  medical 
examiners  might  determine  that  1/5  of  this  100  per  cent,  of  the  whole  functional 
ability  of  the  body  should  be  accepted  as  a  standard  of  measurement  for  the 
economic  loss  of  the  functions  of  one  eye,  or  20  per  cent.  The  two  standards 
of  measurement  for  the  loss  to  the  whole  functional  ability  of  the  body  for  the 
economic  loss  of  the  functions  of  one  eye  would  be  intolerable;  therefore  a 
compromise  must  be  made.  This  is  done  by  adding  16  per  cent,  and  20  per 
cent,  together  and  we  have  86  per  cent.,  which  divided  by  2  gives  IS  per  cent., 
which  is  the  standard  of  measurement  for  the  loss  to  the  whole  functional 
ability  of  the  body  for  the  economic  loss  of  the  functions  of  one  eye  which 
we  have  determined  upon  after  considering  this  subject  for  many  years.  The 
second  way  of  determining  a  standard  of  measurement  for  the  loss  to  the  whole 
functional  ability  of  the  body  for  the  economic  loss  of  the  functions  of  one  eye 
is  to  compile  all  the  available  values  that  ever  have  been  given  for  the  loss  of 
the  functions  of  one  eye  for  economic;  purposes.  We  have  done  this,  and  when 
the  sum  of  the  several  values  are  divided  by  the  number  compiled,  the  quotient 
is  the  nearest  to  .18  of  any  number;  and  hence,  by  this  statistical  method  we 
arrive  at  18  per  cent,  loss  to  the  whole  functional  ability  of  the  body  as  a 
standard  of  measurement  for  the  loss  of  the  functions  of  one  eye  for  economic 
purposes. 
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total  damage  to  the  competing  ability  of  the  body,  or  for 
the  100  per  cent,  damage  to  it,  which  includes  partial  and 
total  damage. 

9.  In  the  computation  tables  of  physical  economics,  involu- 
tion and  evolution  are  used  to  grade  the  100  per  cent,  damage 
to  the  competing  ability  of  a  person  so  as  to  grade  the  loss 
to  the  earning  ability  of  that  person  according  to  the  voca- 
tion followed,  and  thereby  have  it  correspond  to  the  actual 
existing  condition  of  this  factor  after  an  injury  or  disease. 
For  instance,  after  the  loss  to  the  functional  ability  of  the 
body,  for  the  loss  of  the  functions  of  one  eye,  the  standard  of 
measurement  for  which  is  .18,  the  coefficient  of  F,  the  func- 
tional ability,  becomes  .82  (.82F)  and  "the  primary  coeffi- 
cient of  C,  the  competing  ability,"  becomes  .82  (.82C),  for 
it  must  depend  upon  the  same  identical  functions  of  the  body 
for  its  existence,  and  must  therefore  at  first  have  the  same 
coefficient,  which  is  designated  "the  primary  coefficient  of  C, 
the  competing  ability."  Hence,  we  have  for  the  equation 
.82FX.82C  =  E,  the  statement  of  the  earning  ability  of  a 
person  in  the  natural  science  formula  for  the  loss  of  the  func- 
tions of  one  eye  for  the  purpose  of  determining  its  status  and 
therefore  its  loss,  according  to  the  actual  existing  condition 
of  its  two  indispensable  factors.  In  this  formula  for  the 
statement  of  the  earning  ability,  for  instance,  of  a  floor- 
walker in  a  department  store,  for  the  loss  of  the  functions  of 
one  eye,  if  it  is  determined  from  all  the  data  relative  to  this 
person's  ability  to  compete  in  the  vocation  he  followed,  or  in 
any  vocation  he  is  able  to  follow,  that  his  competing  ability 
is  damaged  to  a  similar  degree  to  the  loss  to  the  functional 
ability  of  the  eyes,  then  his  earning  ability  will  be  the  product 
of  these  two  factors,  namely,  the  coefficient  of  F,  the  func- 
tional ability,  representing  the  multiplicand,  multiplied  by 
the  coefficient  of  C,  the  competing  ability,  representing  the 
multiplier.  Hence,  we  have  the  product  .6724,  which  repre- 
sents the  status  of  the  earning  ability  of  that  person  (.6724E). 
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From  the  status  of  the  earning  abihty  of  a  person  we  obtain 
the  loss  to  it  by  subtracting  the  fraction  representing  it  from 
1,  and  in  doing  so,  in  this  case,  we  subtract  .6724  from  1,  and 
obtain  .327(5,  which  expressed  in  percentage  is  32.76  per  cent. 
Therefore,  the  loss  to  E,  the  earning  ability  of  the  floor- 
walker, is  32.76  per  cent.     (See  below,  1117.) 

10.  It  is  self-evident  that  the  loss  to  the  earning  ability  of  a 
person  for  the  loss  of  the  functions  of  one  eye  would  be  greater 
than  that  of  the  floor-walker  if  he  were  a  machinist,  or  a 
house  carpenter,  or  a  chauffeur,  for  then  the  loss  of  3^  of  the 
field  of  vision  for  the  loss  of  the  functions  of  one  eye  would 
be  more  likely  to  give  rise  to  accidents.  This  fact  being  well 
known  to  employers,  causes  them  to  avoid  employing  such 
persons  as  much  as  possible.  Hence  the  competing  ability 
of  such  persons  is  damaged  much  more  than  that  of  the  floor- 
walker in  the  department  store.  By  involution,  as  is  fully 
explained  in  the  technical  consideration  of  this  subject,  "the 
primary  coefficient  of  C,  the  competing  abihty,"  of  .82C,  the 
multipher,  is  decreased  to  the  tenth  involution  when  it  be- 
comes .1372C,  which,  multiphed  by  the  coefficient  of  F,  the 
functional  abihty  (.82F),  which  always  remains  the  same, 
gives  a  product  of  .1125  for  the  coefficient  of  E,  the  earning 
ability  (.1125E),  and  therefore  a  loss  to  it  of  .8875,  or  88.75 
per  cent.  On  the  other  hand,  when  the  occupation  of  the 
injured  is  that  of  a  watch-maker,  an  engraver,  or  a  proof- 
reader, which  requires  only  a  limited  field  of  vision,  that 
person  is  not  damaged  as  much  in  his  ability  to  compete  as 
the  floor-walker,  and  certainly  not  nearly  as  much  as  either 
the  machinist,  the  carpenter,  or  the  chauffeur.  Hence  "the 
primary  coefficient  of  C,  the  competing  ability"  must  be 
increased  in  order  to  increase  that  person's  earning  ability. 
By  evolution,  as  is  fully  explained  in  the  technical  considera- 
tion of  the  subject,  "the  primary  coefficient  of  C,  the  com- 
peting ability"  of  .82C,  the  multipher,  is  increased  to  the 
tenth  evolutioA,  when  it  becomes  .98C,  which  multiphed  by 
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the  coefficient  of  F,  the  functional  abihty  (.82F),  which 
always  remains  the  same,  gives  a  product  of  .8036,  for  the 
coefficient  of  E,  the  earning  abihty  (.8036E),  and  therefore  a 
loss  to  it  of  .1964,  or  19.64  per  cent.  Thus  to  the  tenth  in- 
volution "the  primary  coefficient  of  C,  the  competing  ability" 
becomes  .1372C  and  to  the  tenth  evolution  it  becomes  .98C, 
which  when  multiplied  by  the  coefficient  of  F.  the  functional 
abihty  (.82F),  which  always  remains  the  same,  gives  a 
product  of  .1125E,  and  .8036E,  respectively,  and  a  corre- 
sponding loss  of  .887oE,  and  .1964E,  between  the  two  cardi- 
nal points  of  no  loss  to  it  to  total  loss  to  it,  of  16  degrees, 
which,  for  practical  purposes,  is  divided  into  slight,  of  which 
there  are  5  computations;  severe,  of  which  there  are  6  com- 
putations; and  nearly  total,  of  which  there  are  5  computa- 
tions (1130),  (1131),  (1132). 

11.  The  damage  to  C,  the  competing  ability,  in  the  tenth 
evolution,  or  the  computation  giving  the  1°  slight,  is  1.64 
per  cent.,  which  is  as  small  a  per  cent,  of  damage  to  a  per- 
son's ability  to  compete  in  any  vocation  after  the  loss  of  the 
functions  of  one  eye  as  ever  would  be  required  for  practical 
purposes.  On  the  other  hand,  the  damage  to  C,  the  com- 
peting ability,  to  the  tenth  involution,  or  the  computation 
giving  the  5°  nearly  total,  is  86.28  per  cent.,  which  is  as  great 
a  per  cent.. of  damage  to  a  person's  ability  to  compete,  in  any 
vocation,  after  the  loss  of  the  functions  of  one  eye,  as  ever 
would  be  required  for  practical  purposes.  Thus,  by  evolu- 
tion and  involution  provision  is  made  to  grade  the  damage  to 
"the  primary  coefficient  of  C,  the  competing  ability"  for  the 
100  per  cent,  damage,  namely,  for  all  practical  purposes, 
from  a  2  per  cent,  damage  to  it,  to  86.28  per  cent,  damage  to 
it,  which  is  sufficient  to  grade  every  damage  to  the  competing 
abilitj'  of  a  person  and  through  it  every  loss  to  the  earning 
ability  of  that  person  from  the  loss  to  the  functional  ability 
of  the  body  for  the  loss  of  the  functions  of  one  eye. 

12.  For  the  purpose  of  comparison  and  to  show  that  the 
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compensation  problem  should  be  solved  in  exactly  the  same 
way  as  any  other  proi)lem  is  solved  when  its  economic  value 
is  concerned,  we  will  make  a  comparison  between  the  damage 
to  a  piece  of  cloth  by  fire  and  water  in  a  department  store 
and  the  damage  to  the  left  eye  of  the  floor-walker  in  putting 
out  this  fire  by  a  fire  extinguisher. 

13.  The  fire  which  damaged  this  particular  piece  of  cloth 
was  caused  b}-  a  burning  cigaret,  which  is  the  cause  of  so 
many  fires  today.  The  cloth  had  been  partly  unwound  by  em- 
ployees in  taking  account  of  stock,  one  of  whom  was  smok- 
ing a  cigaret,  notwithstanding  smoking  was  strictly  prohibited. 
On  hearing  the  floor-walker  coming  he  quickly  dropped  the 
lighted  cigaret  just  about  the  time  the  signal  sounded  for  the 
midday  meal,  and  they  all  left  the  room  immediately.  The 
floor-walker  had  passed  through  the  room,  and  upon  return- 
ing in  a  few  minutes  discovered  the  piece  of  cloth  in  a  blaze. 
He  grabbed  the  fire  extinguisher  and  put  out  the  fire.  In 
doing  so  the  stream  of  fluid  from  the  fire  extinguisher  struck 
some  newly  patched  plastering  with  such  force  that  a  piece 
of  it  was  thrown  into  the  floor- walker's  left  eye.  This 
plaster  and  the  acid  water  of  the  fire  extinguisher  caused  a 
scar  of  the  cornea  of  the  left  eye  so  that  the  sight  of  it  was 
reduced  permanently  to  4/200.  , 

14.  Here  we  have  two  damages:  one  to  a  piece  of  cloth  in 
one  of  the  12  departments  of  a  store;  and  the  other  to  the 
left  eye  of  the  floor-walker,  w^hich  is  included  in  one  of  the 
12  parts  into  which  the  body  is  divided  for  the  purpose  of 
determining  its  economic  value. 

15.  The  comparison  between  an  empirical  method  and  a 
scientific  method  in  ascertaining  these  damages  w^e  are  now 
prepared  to  make  so  clear  that  we  hope  there  will  be  no  hesi- 
tation in  choosing  which  method  should  be  adopted  in  such 
eases.  In  an  empirical  method  a  guess  is  made,  or  an  estima- 
tion is  given  of  the  damage  done  to  the  piece  of  cloth,  either 
as  a  lump  sum^  or  a  guess  is  made  as  to  the  number  of  yards 

20 
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the  fire  destroyed  and  the  probable  worth  of  the  remainder 
that  has  been  damaged  by  smoke  and  the  acid  water  of  the 
fire  extinguisher,  knowing  that  there  were  100  yards  in  the 
original  piece  of  cloth  which  cost  $1.00  a  3'ard,  or  $100.  If 
in  using  the  empirical  method  the  number  of  yards  of  cloth 
not  destroyed  by  the  fire  was  guessed  at  as  80,  and  the  price 
estimated  to  be  85  cents  a  yard,  the  value  would  be  found 
by  making  80  for  the  multiplicand  and  .85  for  the  multiplier, 
thus  making  the  statement  of  the  damaged  piece  of  cloth  in 
the  natural  science  formula  as  follows:  80x85  =  Estimated 
value  of  the  cloth  not  destroyed.  Hence  by  multiplying  these 
two  factors  we  obtain  the  product  of  68,  making  the  esti- 
mated value  of  the  cloth  not  destroyed  $68.  This  latter 
process  would  be  an  empirical  method  because  the  number 
of  yards  of  the  unburned  cloth  was  not  determined  by  the 
standard  of  measurement  of  the  yard-stick,  neither  was  the 
price  which  the  cloth  would  sell  for  in  the  market  alongside 
of  undamaged  cloth  of  the  same  kind  ascertained  by  any 
definite  method.  Hence  this  method  would  be  empirical, 
because  if  one  part  of  a  method  is  empirical,  this  fact  makes 
the  whole  method  empirical,  notwithstanding  some  parts  of 
it  are  scientific,  like  the  use  of  the  natural  science  formula 
of  the  multiplicand  and  multiplier  to  obtain  the  product  of 
68  for  the  estimated  value  of  the  cloth.  But  those  who  use 
empirical  methods  to  obtain  the  loss  to  the  earning  ability 
from  injury  or  disease  do  not  employ  the  natural  science 
formula  of  multiplicand  and  multiplier  to  obtain  a  product.* 

*  Magnus'  contribution  to  the  scientific  solution  of  the  compensation 
problem  in  "Visual  Economics"  (translated  with  amendations  by  our  con- 
frere, Wiirdemann),  was  one  of  the  greatest  ever  published,  in  that  he  had  the 
true  conception  of  the  earning  ability  of  the  body,  analyzed  it  according  to 
the  natural  science  method,  determined  its  indispensable  factors,  and  stated 
them  in  its  formula  in  terms  which  must  ever  remain  classic.  He,  however,  never 
used  this  method,  but  abandoned  it  and  adopted  one  in  which  the  functional 
ability  of  the  eyes  is  assumed  to  be  the  whole  functional  ability  of  the  body 
instead  of  just  what  it  is — an  important  part  of  it.  He  resolved  the 
physiologic  act  of  vision  into  its  factors  for  the  earning  ability  of  the  eyes,  in 
wliich,  in  a  case  like  that  of  the  clerk  in  *;37,  the  functions  of  the  less  injured  or 
normal  eye  constitute  F,  the  functional  ability   (the  multiplicand),  in  the 
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They  do  not  use  multiplication  in  any  part  of  empirical 
methods.  They  make  one  estimation  and  then  base  another 
estimation  upon  that  and  say  that  such  a  table  gives  such  a 

formula,  and  the  status  of  the  injured  eye  with  the  status  of  the  uninjured, 
or  less  injured  eye  in  arithmetical  proportion  constitutes  K,  the  competing 
ability  (the  multiplier),  thus  stating  the  earning  ability  of  the  clerk  as  follows: 

E  =  C  (max)  VP\/M       -yl^'"^  ^     ^    V^'V^M 

The  result  is  that  when  a  solution  is  made  of  this  formula  the  values  in  it  be- 
tween E,  and  the  radical  sign  with  x  for  its  index,  constituting  F,  the  functional 
ability  (the  iiiultiplicandj  become  1,  because  any  root  of  1  is  1,  and  therefore 
it  is  discarded,  because  if  I  is  used  for  the  multiplicand,  the  product  would  be 
the  same  as  the  multipler,  that  is,  its  value  would  not  be  changed.  This 
leaves  the  formula  with  only  one  factor,  K,  the  competing  ability  (the  multi- 
plier). To  attempt  the  solution  of  a  problem  with  one  factor  is  an  attempt  to 
violate  an  indisputable  law  of  mathematics, — that  there  must  always  be  at 
least  two  factors  to  solve  any  problem. t  Magnus  failed  to  recognize  this 
fact,  for  by  his  method  the  values  under  the  radical  sign  with  x  for  its  index, 
which  are  1,  are  discarded,  and  the  formula  becomes  as  follows: 

VO  4  -f-  1  X  -  -  - 

^— 2 Hence,  E  =  v  0.7,  which  in  reality  is  that 

E  =  0.7,  the  0.7  representing  the  status  of  the  clerk's  vision,  which  by  Magnus' 
method  is  E,  the  status  of  the  earning  ability.  The  medical  exammer  de- 
termined that  the  vision  of  the  left  eye  of  the  clerk  was  normal;  hence  this 
method  determines  a  wrong  value  for  vision,  as  has  been  shown  in  1(39.  As  a 
status  of  0.7  would  give  a  loss  to  E  of  0.3,  or  30  per  cent.,  this  Magnus  deemed 
too  great  a  loss  for  the  loss  of  vision  in  one  eye  to  20/50;  so  evolution  is  em- 
ployed to  increase  0.7,  the  status  of  E,  and  10  is  selected  for  the  x  index,  hence: 

\/0.7  =  .965 

Therefore,  E  =  .965,  and  the  loss  is  .035,  or  3.5  per  cent,  against  that  de- 
termined in  f37  of  11.92  per  cent.  Had  not  Magnus  made  the  fatal  error  of 
assuming  that  the  functions  of  the  eyes  are  the  whole  functional  ability  of  the 
body  (as  is  done  in  most  purely  empirical  methods),  but  had  used  them  for 
just  what  they  are,  namely,  an  important  part  of  the  whole  functional  abihty 
of  the  body,  as  he  himself  determined  in  his  analysis  of  the  ea'rning  ability  of 
the  body;  the  great  fundamental  principles  which  he  contributed  toward  the 
solution  of  the  compensation  problem  would  have  been  made  available  many 
years  before  they  were  so  made  in  physical  economics. 

t  If,  after  an  injury  or  disease,  therfe  is  no  loss  to  the  functional  ability  of  the 
body,  but  a  damage  to  the  competing  ability  from  cosmetic  defects  to  the 
cornea  or  lids,  only  one  factor  of  the  earning  ability  has  been  damaged;  hence 
the  loss  to  it  must  be  estimated  and  agreed  upon  by  empirical  methods,  or 
by  litigation.  The  same  would  be  true  when  a  compensation  is  given  for  non- 
functional defects,  for  suffering  in  mind  and  body,  or  for  punitative  damages; 
for  then  there  might  not  be  an  appreciable  loss  to  the  functional  ability,  or  an 
appreciable  damage  to  the  competing  ability;  hence  both  factors  of  the  earning 
ability  might  be  normal  and  equal  to  1,  which  would  preclude  any  solution  of 
the  problem  being  made  mathematically,  and  therefore  any  compensation  that 
might  be  given  for  such  damages  would  have  to  be  obtained  by  estimation. 
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value,  hence  the  loss  is  so  much.  They  estimate  the  loss  of 
a  part  of  the  body  largely  upon  anatomic  and  pathologic 
grounds  ignoring  the  functions  of  that  part  as  a  part  of  the 
whole  functional  ability  of  the  body.  Indeed  in  some  of  these 
empirical  methods  the  functions  of  the  eyes  are  assumed  to 
be  the  whole  functional  ability  of  the  body  because  if  both 
eyes  were  lost  there  would  be  a  total  disability.  This  would 
be  equally  true  with  the  loss  of  any  one  of  the  12  parts  into 
which  the  body  is  divided  in  physical  economics  for  economic 
purposes,  and  such  an  assumption  is  utterly  fallacious.  Still 
more  absurd  is  the  assumption  in  empirical  methods  that 
because  compensation  laws  give  fifty-two  weeks  as  a  com- 
pensation for  the  loss  of  the  vision  of  one  eye,  this  loss  is 
assumed  to  be  a  loss  of  100  per  cent,  and  when  vision  is  lost 
in  the  remaining  eye  to  20/200,  the  compensation  from  such 
loss  is  from  500  to  1000  per  cent.,  according  to  how  the 
promulgator  of  these  methods  feels  when  he  puts  them  forth. 
16.  We  will  now  determine  by  a  scientific  method  the  dam- 
age to  the  piece  of  cloth  in  the  department  store.  This  method 
requires  first  that  the  unburned  cloth  shall  be  measured  b}^ 
the  standard  of  measurement  in  use,  namely,  the  yard-stick, 
and  by  this  process  it  is  found  that  82  yards  of  the  100  yards 
were  not  burned,  though  they  were  damaged  by  smoke  and 
the  acid  water  of  the  fire  extinguisher.  The  next  step  is  to 
determine  by  definite  methods,  not  by  guess  work,  what 
the  unburned  cloth  is  worth  in  the  market  alongside  of  un- 
damaged cloth  of  the  same  kind,  in  other  words  to  determine 
the  competing  ability  of  the  damaged  cloth.  For  this  purpose 
three  parties  who  are  in  the  market  to  buy  damaged  goods 
made  bids  for  this  piece  of  cloth  and  the  best  offer  was  82 
cents  a  yard,  which  was  determined  by  the  managers  of  the 
department  store  and  the  insurance  company  to  be  all  it  was 
worth.  Hence,  we  have  for  the  natural  science  formula: 
82X.82  =  Value  of  the  cloth,  namely,  67.24,  or  $67.24,  and 
the  loss  is  $32.76  (or  32.76  per  cent,  loss  on  the  original  value 
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of  the  cloth).  This  is  the  amount  tho  insurance  company 
paid  the  department  store.  Every  step  of  the  process  has 
been  determined  by  scientific  methods  and  in  a  manner 
equitable  to  all  concerned. 

17.  We  will  now  proceed  to  determine  the  loss  to  the  earn- 
ing ability  of  the  floor-walker  who  lost  the  vision  in  his  left  eye. 
The  standard  of  measurement  for  the  loss  of  an  eye  to  F,  the 
functional  ability  of  the  body,  is  .18.  Subtracting  this  from 
1  we  have  .82  for  the  coefficient  of  the  first  indispensable 
factor  of  E,  the  earning  ability  of  the  body,  for  the  multipli- 
cand. As  C,  the  competing  ability  of  a  person,  the  multi- 
plier in  this  case,  depends  upon  the  same  identical  functions 
of  the  structures  of  the  body,  its  primary  coefhcient  must  be 
the  same  as  that  of  the  functional  ability.  Hence  we  have 
for  the  natural  science  formula  as  follows:  .82FX.82C  =  E. 
As  the  floor-walker  lost  the  sight  of  the  left  eye  to  4/200  and 
had  a  permanent  scar  of  the  cornea  of  that  eye,  making  a 
conspicuous  defect  in  his  abihty  to  compete  with  others,  his 
competing  ability  is  damaged  as  much  as  the  loss  to  the 
functional  ability  of  the  body,  and  was  so  determined. 
Therefore  the  earning  ability  of  the  floor-walker  is  the  prod- 
uct of  the  coefficients  of  these  two  factors,  and  we  have  E 
=  .6724,  which,  subtracted  from  1,  gives  a  loss  of  .3276,  or 
32.76  per  cent,  of  his  earning  ability  previous  to  the  loss  of 
his  left  eye. 

18.  As  the  methods  used  in  determining  the  loss  to  the  cloth 
are  the  only  ones  by  which  it  could  be  ascertained  with  math- 
ematical precision,  and  as  the  loss  of  the  left  eye  of  the  floor- 
walker produces  identical  similar  conditions  to  be  met,  it  is 
idle  for  any  one  to  assert  that  there  is  any  other  method  by 
which  the  loss  to  the  floor-walker  could  be  obtained  with 
mathematical  precision.  If  this  is  true,  and  we  challenge 
any  one  to  disprove  it,  it  is  high  time  that  empirical  methods 
should  be  abandoned  for  scientific  methods.  We  have  used 
the  terms  earning  ability,  functional  ability,  competing  abil- 
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ity,  and  the  natural  science  method  and  its  formula  of  mul- 
tiplicand and  multiplier  to  obtain  a  product.  It  will  assist 
in  understanding  the  solution  of  the  compensation  problem 
to  amplify  the  meaning  of  these  terms, 

19.  The  natural  science  method  is  a  collateral  branch  of 
science  which  may  be  defined  in  terms  of  accumulated  and 
verified  knowledge  formulated  for  the  purpose  of  discovering 
and  establishing  the  truth. 

20.  In  seeking  the  true  value  of  anything,  for  instance,  like 
that  of  the  earning  ability  of  the  body,  we  must  analj^ze  it 
by  the  natural  science  method  by  resolving  it  into  its  com- 
ponent parts  which  are  so  interdependent  that  each  is  needed 
to  ensure  the  status  of  the  other  and  then  use  these  parts  as 
factors  in  an  equation,  which  is  a  statement  in  a  formula  of 
the  thing  that  has  been  analyzed  for  the  purpose  of  deter- 
mining its  true  value  according  to  the  actual  existing  condi- 
tion of  these  factors  on  a  basis  of  1 ;  that  is  to  say,  if  each  of 
the  factors  of  the  earning  ability  is  found  upon  examination 
wdth  instruments  of  precision,  scientific  standards  of  measure- 
ment and  other  data,  to  be  normal  and  equal  to  1,  then  the 
earning  ability  is  normal  and  equal  to  1,  for  the  particular 
person  that  has  been  examined.  On  the  other  hand,  if  one 
or  more  of  the  factors  of  the  earning  ability  is  found  to  be 
less  than  normal,  or  less  than  1,  by  the  same  scientific  pro- 
cedure, it  will  be  less  than  normal,  or  less  than  1,  and  the 
difference  between  what  it  is  found  to  be  and  1,  represents 
the  loss  to  the  earning  ability  of  the  person,  upon  which  loss 
compensations  must  always  be  based. 

21.  In  order  to  determine  the  loss  to  the  earning  abihty  of  a 
person  we  must  have  a  method  of  ascertaining  the  status  of 
the  earning  ability  according  to  its  actual  existing  condition 
on  an  economic  basis.  We  must  therefore  employ  mathe- 
matics to  determine  this  condition  of  the  earning  ability  of  a 
person  the  same  as  we  would  employ  mathematics  to  deter- 
mine the  actual  existing  condition  of  anything  else  in  the 
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world  on  an  economic  basis,  for  instance,  the  same  as  we 
determined  the  value  of  the  piece  of  cloth  in  the  department 
store  after  it  was  damaged  by  fire  and  water. 

22.  An  analysis  of  the  earning  abihty  of  a  person  according 
to  the  natural  science  method  shows  that  the  first  indispensable 
part  of  it  is  F,  the  functional  ability  of  the  body,  for  without 
the  functions  of  the  systems  and  organs  of  the  body  there 
would  be  no  earning  ability.  The  second  indispensable  part 
of  the  earning  ability  is  T,  the  technical  ability  of  a  person, 
for  without  the  training  of  the  mind  and  body  to  perform 
certain  duties  successfully,  there  would  be  no  earning  ability 
of  that  person.  The  third  and  last  indispensable  part  of  the 
earning  ability  of  a  person  is  C,  the  competing  ability  of  that 
person,  for  unless  a  person  can  secure  work,  or  establish  an 
occupation  for  himself,  and  then  perform  the  duties  con- 
nected therewith  successfully,  he  would  have  no  income,  and 
therefore  no  earning  ability  of  economic  value. 

23.  This  analysis  gives  the  indispensable  parts  of  E,  the 
earning  ability  of  a  person,  and  employing  them  as  factors,  we 
have  the  equation  as  follows:  (1)  F  T  C  =  E,  the  statement 
of  the  earning  ability  of  the  body  in  a  formula  for  the  purpose 
of  determining  its  status  according  to  the  actual  existing 
condition  of  its  three  indispensable  factors. 

24.  In  order  to  determine  the  status  of  the  first  indispens- 
able factor  of  E,  the  earning  ability  of  the  body,  namely,  F, 
the  functional  ability  of  the  body,  it  must  be  analyzed  accord- 
ing to  the  natural  science  method  in  the  same  manner  as  E, 
the  earning  ability,  was  analyzed.  By  this  analysis  the  func- 
tional ability  of  the  body  may  be  resolved,  first,  into  four 
units,  in  accordance  with  their  development  and  associated 
functions,  and,  second,  each  unit  may  be  resolved  into  three 
parts,  making  12  parts  which  include  all  the  functions  of 
every  structure  of  the  body. 

25.  The  following  is  a  chart  showing  the  factors  of  F,  the 
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functional  ability  of  the  body,  obtained  by  an  analysis  ac- 
cording to  the  natural  science  method : 

f  Osseous,     articular,     and   C  h,  the  bones 
muscular  systems,  consist-  <  i,    the  ligaments 
ing  of (_  k,  the  muscles 

r  Circulatory    and    respira-  [  "^'  Jj^  Tf'^'^'f^'  ^^^^em 

b  =  <  tory    systems,    consisting  <  ^'   .1     ,  °°        j  xu  • 

j     £  -^      •'  '  j  P,  the  lungs  and  their  accessory 

^      »-       organs 

(  q,  the  alimentary  canal  and  its 

F    =    <^  r  Digestive   and  genito-uri-    ]  accessory  organs 

d  =   <  nary    systems,    consisting  <  r,  the  kidneys  with  the  genital 

(^   of )  organs 

(^  s,  the  skin 

iu,  the  brain,  its  membranes  and 
Its  nerves 
V,  the    spinal    cord,    its    mem- 
branes  and  its  nerves 
branes  and  its  nerves 
w,  nerves  and  organs  of  special 
sense 

26.  Arranging  the  units  as  factors  of  F,  the  functional  ability 
of  the  body,  we  have  the  equation  (2)  a  b  d  g  =  F,  the  state- 
ment of  the  functional  ability  of  the  body  in  a  formula  for 
the  purpose  of  determining  by  examination  with  instruments 
of  precision  and  standards  of  measurement  and  other  data, 
its  coefficient  from  the  status  of  its  four  units  used  as  factors. 

27.  Arranging  the  parts  of  each  unit  as  factors  of  the  unit, 
in  a  similar  manner  we  have  the  four  equations  as  follows : 

(3)  h  i  k     =  a.  The  statement  of  each  unit  of  the  body  in  its  formula  for  the 

(4)  m  n  p  =  b,  purpose  of  determining  by  examination  with  instruments  of 

(5)  q  r  s     =  d,  precision  and  scientific  standards  of  measurement  and  other 

(6)  u  V  w   =  g,  data  the  status  of  each  of  the  four  units  of  the  body  for  the 

purpose  of  determining  the  status  of  F,  the  functional  ability 
of  the  body,  as  per  statement  in  formula  (2). 

28.  Substituting  the  amplified  coefficient  of  F,  the  functional 
ability  of  the  body,  with  its  units  as  obtained  by  an  analysis 
of  it  (1125)  we  have  as  follows:  (a  b  d  g)  F.  As  C,  the  com- 
peting ability,  depends  upon  the  same  identical  functions  of 
the  body  for  its  existence,  it  must  have  the  same  identical 
value  for  its  primary  coefficient,  thus :   (a  b  d  g)  C.    Hence  we 
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have  for  the  equation  as  follows:  (7)  fa b  d  g)  FT  fa b  d  g)  C 
=  E,  the  statement  of  the  earning  ability  of  the  body  in  its 
formula,  when  the  coefficients  of  its  two  principal  factors 
have  been  amplified  according  to  the  natural  science  method 
for  the  purpose  of  determining  its  true  status  for  economic 
purposes. 

29.  In  determining  damages  to  the  body  from  injury  or  dis- 
ease, T,  the  technical  ability,  is  seldom  impaired,  but  if  it  is, 
the  impairment  is  due  to  a  loss  in  the  functional  ability  of 
the  brain  and,  therefore,  would  be  included  in  that  loss. 
Moreover,  at  the  end  of  the  period  of  growth  of  the  body* 
T,  the  technical  ability  of  a  person,  becomes  established  and 
therefore  equal  to  one  for  that  person.  Multiplying  any 
quantity  by  1  does  not  change  its  value.  Therefore,  for 
these  reasons  T,  the  technical  ability,  may  be  discarded  from 
the  formula  when  determining  loss  to  the  earning  ability  of 
the  body  from  injury  or  disease.  Hence  we  have  as  follows: 
(8)  F  C  =  E,  the  statement  of  the  earning  ability  of  the  body 
in  its  formula  modified  for  the  purpose  of  determining  any 
loss  to  it  upon  which  to  base  a  compensation. 

30.  When  in  the  case  of  the  loss  of  the  function  of  vision  in 
one  eye,  like  that  of  the  floor-walker,  it  was  determined  that 
the  damage  to  the  coefficient  of  C,  the  competing  ability,  was 
the  same  in  amount  as  that  of  the  loss  to  F,  the  functional 
ability  of  the  body,  it  would  of  course  have  the  same  coeffi- 
cient which  is  called  "the  primary  coefficient  of  C,  the  com- 

*  Previous  to  that  time  T,  the  technical  ability  of  the  body,  with  F,  the 
functional  ability  of  the  body,  are  the  indispensable  factors  of  the  efficiency  of  a 
person  and  should  be  employed  in  ranking  a  pupil  at  school,  or  in  any  vocation. 
For  instance,  if  a  student  had  a  functional  ability  of  .80  (.80F)  and  a  technical 
ability  of  .75  (.75T)  according  to  the  tests  given  on  entering  college,  the  equa- 
tion for  his  (Ef)  efficiency  would  be  as  follows:  .80F  X  .75T  =  Ef,  the  statement 
of  his  efficiency  in  a  formula  for  the  purpose  of  determining  its  value.  Hence, 
Ef  =  .60.  If  at  the  end  of  the  four  years'  course  the  value  of  the  factors  by 
the  same  identical  tests  was  found  to  be  .90  each,  the  equation  would  be  as 
follows:  .90F  X  .90T  =  Ef.  Hence  Ef  =  .81.  Subtracting  his  efficiency  at 
the  beginning  of  his  college  course  from  what  it  is  at  the  end  of  it  we  have  .21, 
which  was  gained  in  four  years  on  a  basis  of  60,  which  is  equal  to  a  35  per  cent, 
gain. 
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peting  ability,"  as  follows:  .82FX.82C  =  E.  Hence  E  = 
.6724,  and  the  loss  to  E  is  .3276,  or  32.76  per  cent.  If  in 
every  loss  to  the  functional  ability  of  the  body  the  competing 
ability  were  damaged  to  the  same  degree  as  that  of  the  func- 
tional ability,  the  remaining  earning  ability  would  be  the 
product,  as  in  the  case  of  the  floor-walker  and  the  damaged 
cloth;  but  it  is  evident  that  the  damage  to  C,  the  competing 
ability  of  a  person,  is  as  likely  to  vary  from  that  of  the  loss 
to  F,  the  functional  ability,  as  the  price  the  damaged  cloth 
could  be  sold  for  is  likely  to  vary  from  the  amount  that 
might  be  destroyed  by  fire  or  otherwise.  In  some  occupa- 
tions the  loss  of  a  left  eye,  like  that  of  the  floor-walker,  would 
cause  a  greater  damage  to  the  competing  ability  of  the  person 
than  it  would  in  others;  for  instance,  if  it  occurred  in  a 
chauffeur,  or  house  carpenter,  it  would  cause  a  greater  dam- 
age to  the  competing  ability  than  it  does  in  the  floor-walker. 
On  the  other  hand,  if  it  occurred  in  a  watchmaker  who  is  con- 
stantly using  his  right  eye  in  his  work,  it  would  cause  less 
damage  to  his  competing  ability  than  it  does  to  the  floor- 
walker. Hence,  to  adjust  the  damage  to  the  competing 
ability  in  an  equitable  manner  in  all  cases  we  must  have  a 
definite  method  of  accomplishing  it.  It  must  be  one  of 
mathematical  precision  and  understood  by  all  who  have  to 
deal  with  the  compensation  problem. 

31.  In  our  first  study  of  arithmetic  we  were  taught  the  axiom 
that  increasing  the  multiplier  increases  the  product  and  de- 
creasing the  multiplier  decreases  the  product.  In  order  to 
meet  the  condition  in  a  given  loss  to  the  functional  ability 
of  the  body,  which  causes  a  greater  damage  to  the  competing 
ability  than  the  loss  to  the  functional  ability,  ''the  primary 
coefficient  of  C,  the  competing  ability,"  the  multiplier,  which 
of  course  is  always  a  fraction,  must  be  decreased  in  its  value. 
To  decrease  the  value  of  a  fraction  uniformly  and  with  math- 
ematical precision  we  multiply  it  by  itself,  for  example:  ^ 
X  /^  =  M-    This  process  is  called  involution  and  may  be 
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expressed  thus  (14)  =  M;  and  it  can  be  readily  understood 
by  anyone  capable  of  comprehending  the  solution  of  the 
compensation  problem.  To  increase  the  value  of  a  fraction 
uniformly  and  with  mathematical  precision  we  must  reverse 
the  process  of  involution,  that  is,  find  a  factor  of  it  which, 
multiplied  by  itself  the  required  number  of  times,  will  produce 
the  fraction,  for  example,  the  factor  of  3^,  which  multiplied 
by  itself  is  3^,  because  3^  X  3^  =  3^.  This  may  be  expressed 
thus  (34)-'^ — it  being  an  expression  for  a  reverse  process  of 
involution  by  the  reverse  of  the  exponent  2,  used  in  the 
involution  example  (3^)"'  =  3^.  This  process  is  extracting  a 
root  of  a  fraction  and  is  called  evolution.  It,  also,  can  be 
readily  understood  by  any  one  capable  of  comprehending  the 
solution  of  the  compensation  problem. 

32.  From  a  loss  to  F,  the  functional  ability  of  the  body,  from 
.01  to  .80,  thus  giving  it  a  coefficient  of  from  .99  to  .20,  and 
hence  ''the  primary  coefficient  of  C,  the  competing  ability" 
of  the  same  value,  we  are  able  by  involution  and  evolution 
to  grade  the  earning  ability  of  the  body  through  the  damage 
to  the  competing  ability,  between  the  two  cardinal  points  of 
slight  loss  to  it  and  neaily  total  loss  to  it,  thus  giving  a  range 
and  gradation  to  the  status  of  the  earning  ability  of  the  body 
of  16  different  degrees  from  which  the  loss  to  the  earning 
ability  of  the  body  can  be  obtained  in  percentage  (as  in 
Tables  3  and  4),  upon  which  compensations  must  always  be 
based. 

33,  The  computations  in  Tables  1  and  2  represent  the  status 
of  E,  the  earning  ability  of  the  body,  after  damages  to  the 
body  from  injury  or  disease  are  obtained  by  methods  herein 
described,  and  when  they  are  subtracted  from  1  we  obtain 
the  loss  to  the  earning  ability  of  the  body,  which  constitutes 
Tables  3  and  4,  to  which  reference  has  already  been  made. 
It  will  be  seen  then  that  Tables  3  and  4  are  complementary 
to  Tables  1  and  2,  and  as  they  give  the  loss  to  the  earning 
ability  of  the  body  for  all  the  computations  made,  it  is  not 
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necessary  to  go  into  the  details  of  the  computations  made  in 
Tables  1  and  2;  but  as  soon  as  the  loss  to  the  functional' 
ability  is  determined,  in  the  form  of  a  decimal  fraction,  to 
go  direct  to  Tables  3  and  4,  and  looking  down  column  1,  loss 
to  F,  until  we  come  to  the  same  decimal  fraction,  where  we 
find  on  a  line  with  it  all  the  computations  giving  the  loss  to 
the  earning  ability  of  the  body  from  such  a  loss  to  F,  the 
functional  ability,  together  with  the  damage  to  C,  the  com- 
peting abilit}^,  as  herein  described  in  the  previous  paragraphs. 
For  instance,  in  determining  the  loss  in  percentage  to  the 
floor-walker  for  the  loss  of  the  sight  of  the  left  eye,  the 
standard  of  measurement  for  this  loss  is  .18.  With  this 
decimal  we  look  down  column  1  until  we  come  to  this  decimal 
and  on  a  line  with  it  we  find  all  of  the  sixteen  computations 
giving  the  1°  slight  loss  to  E,  the  earning  ability,  as  19.64 
per  cent,  and  the  5°  nearly  total  loss  to  it,  as  88.75  per  cent., 
thus  giving  a  range  and  gradation  of  loss  to  the  earning 
ability  of  a  person  sufficient  to  meet  any  damage  to  the  body 
from  injury  or  disease  in  a  manner  equitable  to  all  concerned. 

34.  The  technical  consideration  of  the  determination  of  the 
loss  to  the  earning  ability  of  the  body  from  injury  or  disease 
has  been  given  somewhat  in  detail  to  show  that  it  is  the  same 
method  that  is  employed  in  determining  the  value  of  any 
commodity  and  any  loss  to  it,  like  that  of  the  piece  of  cloth 
which  was  damaged  by  fire  and  water.  It  is  obvious  that 
it  would  be  impossible  to  carry  out  the  computations  in  each 
individual  case,  so  they  have  all  been  made,  and  constitute 
Tables  1  and  2  and  Tables  3  and  4.  As  the  percentage  of 
loss  to  the  earning  ability  of  the  body  is  the  key  to  the  solu- 
tion of  the  compensation  problem,  and  as  it  is  given  in 
Tables  3  and  4  in  a  range  and  gradation  sufficient  to  solve 
any  compensation  problem,  it  is  only  necessary  to  employ 
these  two  tables,  as  has  already  been  shown  in  the  case  of 
the  floor-walker  who  lost  the  vision  of  his  left  eye. 

3.5.  For  an  aid  in  the  determination  of  the  damage  to  the 
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competing  ability,  and  through  it  the  loss  to  the  earning  ability 
of  the  body,  tlie  computations  obtained  by  involution  and 
evolution  between  the  two  cardinal  points  of  slight  loss  and 
nearly  total  loss  to  the  earning  ability  of  the  body,  have  been 
divided  into  three  groups  and  designated  slight,  of  which 
there  are  five  columns;  severe,  of  which  there  are  six  col- 
umns;  and  nearly  total,  of  which  there  are  five  columns. 

36.  With  the  facts  as  herewith  stated,  it  is  self-evident  that 
the  values  obtained  by  scientific  methods  in  Tables  3  and  4 
can  be  employed  to  solve  the  compensation  problem  just  as 
readily  as  those  obtained  by  empirical  methods.  To  illus- 
trate how  readily  they  can  so  be  used  we  will  determine  the 
damage  to  persons  who  were  injured  in  one  of  the  12  divi- 
sions of  the  same  department  store  in  which  explosives  are 
kept.  One  day  an  explosion  took  place,  causing  damages  to 
the  following  persons: 

A  clerk,  who  lost  vision  in  his  right  eye  from  a  scar  of  the 
cornea. 

A  bookkeeper,  who  lost  vision  in  his  left  eye  from  an  injury 
to  the  cornea. 

A  salesman,  who  lost  his  right  eye  by  removal. 

A  druggist,  who  lost  vision  from  a  scar  of  the  cornea  and 
a  total  loss  of  hearing  in  the  left  ear. 

A  chemist,  who  lost  vision  in  the  left  eye  and  the  left  hand 
by  amputation  at  the  wrist-joint. 

37.  An  extract  from  the  report  of  the  medical  examiner  of 
the  clerk  is  as  follows : 

V.R.E.,  20/50  from  a  scar  in  the  center  of  the  cornea; 
field  of  vision  and  muscular  functions  normal. 

V.L.E.,  normal;  field  of  vision  and  muscular  functions 
normal. 

Loss  of  vision  in  the  right  eye  severe;  hence  the  loss  to  F, 
the  functional  ability  of  the  body,  is  .09.  (E^-e  Table  No.  1.) 

Damage  to  C,  the  competing  ability,  as  a  result  of  the  loss 
of  vision  in  the  right  eye,  is  as  follows:    in  the  "sense  of 
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perspective/'  slight;  in  the  "appearance,"  slight;  and  in 
his  ability  to  do  his  work  as  a  clerk,  slight.  Hence  the  total 
damage  to  his  competing  ability  is  slight,  and  of  the  5°  slight, 
according  to  the  determination  made.  With  these  deter- 
minations "the  Insurance  Company  or  Industrial  Com- 
mission can  say"  with  F  and  C,  we  can  ascertain  at  once  by 
Tables  3  and  4  the  loss  to  E,  the  earning  ability  of  the  clerk, 
in  percentage,  which  is  the  "X  per  cent,  indemnity"  referred 
to  by  Dr.  Black  in  his  letter,*  and  is  readily  found  to  be  11.92 
per  cent,  upon  which  a  compensation  can  be  given  to  the 
clerk  for  the  loss  of  vision  in  his  right  eye. 

38.  The  loss  to  the  earning  ability  of  the  clerk  as  obtained 
by  this  empirical  method  and  as  determined  by  the  scientific 
method  may  be  better  illustrated  by  a  parallel  comparison 
of  the  two  methods  as  follows :  When  it  has  been  ascertained 
that  the  "individual's  vision  with  his  injured  eye  is  A" 
(20/50  in  the  case  of  the  clerk),  "and  with  his  uninjured  eye 
is  B"  (20/20  in  the  case  of  the  clerk),  "and  his  sense  of  per- 
spective is  C,  and  appearance  is  D,"  we  have  determined 
the  status  of  the  vision  of  the  clerk  which  also  determines 
the  status  of  F.  Therefore,  by  the  scientific  method,  F  in- 
cludes both  "A"  and  "B".  The  damage  to  C,  the  competing 
ability  of  the  clerk,  depends  upon  the  loss  of  the  vision  in 
the  right  eye,  which  may  result  in  the  loss  of  "sense  per- 
spective, C"  and  the  "appearance,  D."  Therefore,  in  the 
scientific  method  C  includes  both  "C"  and  "D."  We  there- 
fore have  by  the  scientific  method  "A"  and  "B"  represented 
in  F,  and  "C"  and  "D"  represented  in  C,  a  reduction  of  one- 
half  of  the  number  of  the  letters  used  as  symbols,  which,  of 
course,  makes  it  a  simpler  method  and  more  readily  under- 

*  Dr.  N.  M.  Black,  in  a  letter  to  the  writer,  gives  his  idea  of  the  solution  of 
the  compensation  problem,  as  follows:  "We  must  have  a  table  arranged  so 
that  if  an  ophthalmic  surgeon  states  an  individual's  vision  with  his  injured  eye 
is  A,  and  with  his  uninjured  eye  is  B,  and  his  sense  of  perspective  is  C,  and  ap- 
pearance D,  the  Insurance  Company  or  Industrial  Commission  can  say,  A,  B, 
C,  D,  so  much  then  he  is  entitled  to  X  per  cent,  indemnity,  and  I  do  not  see 
how  your  tables  can  be  made  to  apply  in  this  simple  manner." 
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stood,  because  F  represents  the  functional  ability,  and  C 
represents  the  competing  ability  of  the  two  indispensable 
factors  of  E,  the  earning  ability  of  the  body,  which  have  been 
definitely  defined  and  used  throughout  the  solution  of  this 
problem. 

39.  In  this  so-called  "simple"  method,  as  given  in  "The 
Computation  of  Compensation  for  Ocular  Injuries,"  to  which 
it  is  assumed  reference  is  made  in  Dr.  Black's  letter,  namely, 
the  letters  A,  B,  C,  D,  used  as  symbols  to  represent  the 
status  of  the  different  functions  of  the  eyes  after  injury  or 
disease,  "A"  and  "B"  are  dissimilar  to  "C"  and  "D,"  and 
"C"  and  "D"  are  dissimilar  to  each  other  and  to  "A"  and 
"B."  Hence  they  cannot  be  added  together  and  the  sum 
called  "ocular  efficiency,"  which  term  is  given  to  "A"  and 
"B,"  for  such  process  violates  an  indisputable  law  of  mathe- 
matics. Moreover,  this  process  does  not  give  the  true  state 
of  vision,  for  the  clerk  had  20/50  in  the  right  eye,  equal  to 
0.4;  and  normal  vision  in  the  left  eye,  or  1.0,  and  when  these 
are  added  together  they  make  1.4,  w^hich  divided  by  2  gives 
a  vision  of  0.7  for  the  clerk;  whereas  the  medical  examiner's 
report  stated  that  the  vision  in  the  left  eye  was  normal,  or  1, 
and  not  0.7  as  obtained  by  this  "simple"  method.  Can  we 
call  a  method  simple  when  its  use  transgresses  an  indisputable 
law  of  mathematics,  obtains  the  loss  of  vision  one-third  less 
than  that  given  by  the  medical  examiner,  and  if  tested  out  in 
its  entirety  would  lead  to  an  absurdity? 

40.  An  extract  from  a  report  of  the  medical  examiner  of 
the  bookkeeper  is  as  follows: 

V.R.E.,  normal;  Fd.  and  Mf.  normal. 

V.L.E.,  complete  loss;  No  Fd.     Mf.  normal. 

Loss  of  V.  in  left  eye,  Tl;  hence  loss  to  F  =  .18  (Eye 
Table  No.  1).  Damage  to  C,  severe,  and  of  the  3°  severe, 
according  to  the  determination  made. 

With  these  determinations  "the  Insurance  Company  or 
Industrial  Commission  can  say"  with  F  and  C  we  can  as- 
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certain  at  once  by  Tables  3  and  4  the  loss  to  E,  the  earning 
ability  of  the  bookkeeper,  in  percentage,  which  is  the  ''X 
per  cent,  indemnity,"  and  it  is  readily  found  to  be  44.87  per 
cent,  upon  which  a  compensation  can  be  given  to  him  for 
the  loss  of  vision  in  his  left  eye. 

41.  An  extract  from  the  report  of  the  medical  examiner  of 
the  salesman  is  as  follows: 

R.E. :  Wearing  an  artificial  eye,  fairly  good  "appearance" ; 
V.L.E.  normal;   Fd.  and  Mf.  normal. 

Loss  to  right  eye,  total;  hence  loss  to  F  =  .18  (Eye  Table 
No.  1). 

Damage  to  C,  severe,  and  of  the  4°  severe  according  to  the 
determination  made.  Hence  the  loss  to  E,  the  earning 
ability  of  the  salesman,  is  at  once  ascertained  by  Tables  3 
and  4  to  be  54.80  per  cent,  upon  which  a  compensation  can 
be  given  to  him  for  the  damage  to  his  right  eye,  necessitating 
its  removal. 

42.  An  extract  from  the  report  of  the  medical  examiner  of 
the  druggist  is  as  follows: 

V.R.E.,  6/200,  from  central  scar  of  the  cornea;  Fd.  nor- 
mal; Mf.  normal;  V.L.E.,  normal;  Fd.  normal;  Mf.  normal. 

Loss  of  vision  in  right  eye,  total,  hence  loss  to  F  =  .18  (Eye  Table  No.  1) 
Loss  of  hearing  left  ear,      total,  hence  loss  to  P^  =  .12  (Ear  Table  Part  1) 

Total  loss  to  F  =  .30 

Damage  to  C,  severe,  and  of  2°  severe,  according  to  the 
determination  made.  Hence  the  loss  to  E,  the  earning 
ability  of  the  druggist,  is  at  once  ascertained  by  Tables  3 
and  4  to  be  51  per  cent.,  upon  which  a  compensation  can  be 
given  to  the  druggist  for  the  damage  to  the  functions  of  his 
right  eye  and  his  left  ear. 

43.  An  extract  from  the  report  of  the  medical  examiner  of 
the  chemist  is  as  follows: 

V.R.E.,  normal;  Fd.  normal;  Mf.  normal;  V.L.E.,  8/200, 
from  scar  in  center  of  cornea;  Fd.  and  Mf.  normal;   has  an 
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artificial  hand  for  the  left  hand  which  was  amputated  at  the 
wrist-joint.  Loss  of  vision  in  left  eye.  Total;  hence  loss  to 
F  =  .18  (Eye  Table  No.  1). 

Loss  of  left  hand,  severe;  hence  loss  to  F  =  .20  (Table 
No.  5).  As  these  two  losses  occur  in  two  of  the  12  factors 
into  which  the  body  is  divided,  the  medical  examiner  had  to 
determine  the  loss,  not  by  adding  them  together,  but  as  fol- 
lows: The  loss  of  vision  in  the  left  eye  is  .18  to  F,  which 
when  subtracted  from  the  normal  coefficient  g,  the  factor  in 
which  the  loss  occurred,  leaves  .82g.  The  standard  of 
measurement  for  the  loss  of  a  hand  is  .20  to  F,  and  when  this 
is  subtracted  from  the  normal  coefficient  of  a,  the  factor  in 
which  the  loss  occurs,  it  leaves  .80a.  Thus  the  two  losses  in 
formula  (2)  are  as  follows:  .80a  b  d  .82g  =  F.  Hence 
F  =  .656,  which  subtracted  from  1  leaves  .344.  The  medical 
examiner  determines  the  total  loss  to  F.  to  be  .34*  (which 
is  .04  less  than  that  obtained  by  the  addition),  thus  obtain- 
ing the  damage  to  C  severe,  and  of  the  3°  severe,  according 
to  the  determination  made.  Therefore  the  loss  to  E,  the 
earning  ability  of  the  chemist,  is  readily  ascertained  by 
Tables  3  and  4  to  be  71.26,  upon  which  a  compensation  can 
be  given  to  the  chemist  for  the  damage  to  his  left  eye  and 
the  loss  of  his  left  hand. 

44.  The  determination  of  the  loss  to  the  earning  abifity  of 
the  chemist  illustrates  how  readily  the  total  loss  to  the  earning 
ability  of  the  body  may  be  determined  by  the  natural  science 
method,  not  only  for  the  partial  or  complete  loss  of  the 
functions  of  one  eye,  or  both  eyes,  but  for  the  partial  or  com- 
plete loss  of  the  functions  of  any  other  system  or  organ  of 
the  body  in  the  whole  range  of  damages  to  it  from  injury  or 
disease.  This  is  only  one  of  the  many  reasons  why  the  scien- 
tific method  should  be  employed  in  solving  the  compensation 
problem.     The  main  reason,  however,  is  that  it  is  the  only 

*  When  the  figure  in  the  third  place  of  the  decimal  is  less  than  5,  it  is  omitted, 
and  when  more  than  5  it  is  reckoned  as  1. 
21 
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method  by  wliich  the  compensation  problem  can  be  rightly 
solved,  and  it  never  -^-ill  be  settled  until  it  is  rightly  solved. 

Note. — To  make  this  paper  as  complete  as  possible  within  itself,  one-half 
of  Tables  3  and  4  are  included.  The  values  of  Tables  1  and  2  can  readily  be 
obtained  by  subtracting  the  percentage  of  loss  in  Tables  3  and  4  from  1.  Table 
5.  Eye  Tables  1,  2,  and  3,  and  the  Ear  Table,  which  have  been  used  in  solving 
the  damages  in  the  illustrative  cases,  are  also  included. 

EYE  TABLE  NO.  L  PART  L— PARTL\L  OR  COMPLETE  LOSS 
OF  THE  FUNXTIOX  OF  VISION  IN  ONE  EYE. 

Standard  of  Measurement  for  the  Loss  of  the  Function  of 
Vision  (V)  in  On*e  Eye.     F  (g). 

Slight  (St.)              Severe  (Se.)  •Nearly  total  (Nt.)         Total  CTl.) 

from                          from  from                          from 

■  20/25  to  20  3.5  20  40  to  20  55  20  60  to  20  ISO  20  200  to  0 

(0.8  to  0.6 +j  (0.5to0.3-)  (0.3  to  0.1 +j               (0.1  to  Oj 

Average  loss  Average  loss  Average  loss  Average  loss 

to  F  =  .03               to  F  =  .09  to  F  =  .15  to  F  =  .18 

Min.^c      Med.%     Max.% 

(1)  St.  lossof  V.  lossto  F  =  .03;F  X  C  or  E  =  3.30  3.59         4.07 

(St.  1°)      (St.  3°)    (St.  5°) 

(2)  Se.  lossof  V.  loss  to  F  =  .09:F  X  Cor  E  =  10.73         11.92       13.19 

(St.  3°)      (St.  5°)    (Se.  1°) 

(3)  Nt.  loss  of  V.  loss  to  F  =  .15;  F  X  C  or  E  =  17.72  19.42       27.75 

(St.  3°)      (St.  5°)    (Se.  2°) 

(4)  Tl.  loss  of  V.  loss  to  F  =  .IS;  F  X  C  or  E  =  32.76         44.87       54.80 

(Se.  2°)  -  (Se.  »°)    (Se.  4°) 

PART  2.— PARTIAL  OR  COMPLETE  LOSS  OF  THE  FUNCTION 
OF  VISION  IN  BOTH  EYES. 

Min.^^c      Med.f-'c     Max.% 

(5)  St.  with  St.  loss  to  F  =  .06:  F  X  C  or  E  =    6.57  7.23         7.98 

(St.  1°)      (St.  3°)    (St.  5°) 

(6)  St.  with  Se.  loss  to  F  =  .12;  F  X  C  or  E  =  13.15         15.70        17.46 

(St.  1°)      (St.  5°)    (Se.  1°) 

(7)  St.  ^-ith  Nt.  loss  to  F  =  .18;  F  X  C  or  E  =  19.64         23.25       25.71 

(St.  1°)      (St.  5°)    (Se.  1°) 

(8)  St.  with  Tl.  loss  to  F  =  .21;  F  X  Cor  E  =  37.59         50.70       61.06 

(Se.  2°)      (Se.  3°)    (Se.  4°) 

(9)  Se.  with  Se.  loss  to  F  =  .IS:  F  X  C  or  E  =  25.71  32.76       44.87 

(Se.  1°)      (Se.  2°)    (Se.  3°) 

(10)  Se.  with  Nt.  loss  to  F  =  .24;  F  X  C  or  E  =  33.73         42.24       56.11 

(Se.  1°)      (Se.  2°)    (Se.  3°) 

(11)  Se.  with  Tl.  loss  to  F  =  .27:  F  X  C  or  E  =  46.71  61.10       71.61 

(Se.  2°)      (Se.  3°)    (Se.  4°) 

(12)  Nt.  with  Nt.  loss  to  F  =  .30:  F  X  C  or  E  =  51.00         65.70       75.99 

(Se.  2°)      (Se  3°)    (Se.  4°) 

(13)  Nt.  with  Tl.  loss  to  F  =  .33;  F  X  C  or  E  =  55.11         69.93       79.86 

(Se.  2°)      (Se.  3°)    (Se.  4°) 

(14)  Tl.  with  Tl.  loss  to  F  =  .36;  F  X  C  or  E  =  59.04         73.79       lOO'. 

(Se.  2°)      (Se.  3°) 
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EYE  TABLE  NO.  2,  PART  1.— PARTIAL  OR  (COMPLETE  LOSS  OP^ 
THE  FUNCTION  OF  THE  FIELD  OF  VISION  OF  ONE  EYE. 

Standaud  of  Measukkmknt  fok  thk  Losh  of  the  Function  of  the 

Field  of  Vision  (Fd.)  in  One  Eye.     F  (g). 

Slightest.)  Severe  (So.)         Nearly  total  (Nt.)  Total  (Tl.) 

from  L5()°  to  120°     from  120°  to  00°       from  00°  to  1")°         from  1")°  to  0 

(from  1  to  .S)  (from  .8  to  .4)  (from  .4  to  .1)  (from  .1  to  0) 

(from  1  to  4/5)       (from  4/5  to  2/5)    (from  2/5  to  1/10)     (from  1/10  to  0) 

Average  loss  to        Average  loss  to        Average  loss  to        Average  loss  to 

F  =  .015  F  =  .045  F  =  .075  F  =  .09 

Min.%      Med.%     Max.% 

(1)  St.  loss  in  Fd.  loss  to  F  =  .015;  F  X  C  or  E  =    1.65  1.80         2.02 

(St.  1°)      (St.  3°)    (St.  5°) 

(2)  Se.  loss  in  Fd.  loss  to  F  =  .045;  F  X  C  or  E  =    4.93  5.36         5.98 

(St.  1°)      (St.  3°)    (St.  5°) 

(3)  Nt.lossinFd.losstoF  =  .075;  F  XCorE  =    7.11  7.86         8.65 

(St.  1°)      (St.  3°)    (St.  5°) 

(4)  Tl.  loss  in  Fd.  loss  to  F  =  .090;  F  XCorE  =  10.73  11.19        17.19 

(St.  3°)      (St.  5°)    (Se.  2°) 

PART  2.— PARTIAL  OR  COMPLETE  LOSS  OF  THE  FUNCTION 

OF  THE  FIELD  OF  VISION  OF  BOTH  EYES. 

Standard  of  Measurement  for  the  Loss  of  the  Function  of  the  Field 

OF  Vision  (Fd.)  in  Both  Eyes.     ¥  (g). 

St.                            Se.                            Nt.  Tl. 

from  180°  to  120°;    from  120°  to  60°;     from  60°  to  15-°;  from  15°  to  0 

(from  1  to  2/3);     (from  2/3  to  1/3);  (from  1/3  to  1/12);  (from  1/12  to  0) 

Average  loss  to        Average  loss  to        Average  loss  to  Average  loss  to 

F  =  .06;                   F  =  .18;                   F  =  .30;  F  =  .36  . 

Min.%      Med.%    Max.% 

(5)  St.  loss  in  Fd.  loss  to  F  =  .06;   F  X  CorE  =    7.23  8.82        1*1.64 

(St.  3°)      (Se.  1°)    (Se.  2°) 

(6)  Se.  loss  in  Fd.losstoF  =  :18;   F  X  CorE  =21.20         25.71       32.76 

(St.  3°)      (Se.  1°)    (Se.  2°) 

(7)  Nt.lossinFd.losstoF  =  .30;   F  XCorE  =  37.77  41.41       51.00 

(St.  5°)      (Se.  1°)    (Se.  2°) 

(8)  Tl.  loss  in  Fd.  loss  to  F  =  .36;   F  X  C  or  E  =  59.04  73.79       83.21 

(Se.  2°)      (Se.  3°)    (Se.  4°) 

(9)  R.  homonymous 

Hemianopsia,*  loss  to  F=  .18;    F  X  CorE  =  54.80         62.94        75.09 

(Se.  4°)      (Se.  5°)    (Nt.  1°) 

(10)  L.  homonymous 

Hemianopsia,  loss  to  F  =  .18;    F  X  C  or  E  =  44.87  54.80       62.94 

(Se.  3°)      (Se.  4°)    (Se.  5°) 

(11)  Inferior 

Hemianopsia,  loss  to  F  =  .18;    F  X  C  or  E  =  54.80         62.94       75.09 

(Se.  4°)      (Se.  5°)    (Nt.  1°) 

(12)  Superior 

Hemianopsia,  loss  to  F  =  .18;    F  X  CorE  =  44.87  54.80        62.94 

•  (Se.  3°)      (Se.  4°)    (Se.  5°) 

*  In  the  experience  of  the   author  all  persons  are  practically  totally  dis- 
abled with  hemianopgia  of  either  kind. 
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Holt:  Compensations  from  Loss. 


EYE  TABLE  NO.  3,  PART  L— PARTIAL  OR  COMPLETE  LOSS 
OF  MUSCULAR  FUNCTIONS  OF  ONE  EYE. 

Standard  of  Measurement  for  the  Loss  of  Muscular  Functions 
(Mf)  of  One  Eye.     F  (g). 

St.  Av.  loss  to    Se.  Av.  loss  to    Nt.  Av.  loss  to    Tl.  Av.  L.  to 

F  =  .03;       F  =  .09;       F  =  .L5;        F  =  .18. 

St.  loss       f  Heterophorias  P.R.  and  in  A.;   Paresis  and  Paralysis,  Slight  and 

occurs  in  \   without  Diplopia;  Ophthalmoplegia  Interna  Slight;   Lagophthal- 

[  mus  Slight. 
Se.  loss      {  Heterotropia  without  Diplopia;  Paresis  'and  Paralysis  without 
occurs  in  •,   Diplopia;     Ophthalmoplegia    Interna    Severe;     Lagophthalmus 

Severe  and  Irremediable. 

Heterotropia  with  Diplopia,  necessitating  exclusion  of  the  eye. 
Nt.  loss         Paresis  and  Paralysis  "  "  "     "      " 

occurs  in  -,   Ophthalmoplegia  f^xterna  "  "  "     "      " 

Ophthalmoplegia  Interna  "  "  "     "      " 

Lagophthalmus  Complete  "  "  "     "      "  , 

Tl.  loss     /  Affections  enumerated  under  the  head  of  Nearly  Total  Loss  when 
occurs  in  \  vision  has  been  lost  to  a  nearly  total  degree  or  to  a  Total  Loss 

Min.%  Med.%  Max.% 
(l)St.  lossofMf.  (Av.losstoF  =  .03;F  XCorE)=   3.3  3.59        4.07 

(St.  1°)   (St.  3°)  (St.  5°) 

(2)  Se.  lossofMf.  (Av.losstoF  =  .09;F  X  Cor E)=  9.99      10.73      11.92 

(St.  1°)   (St.  3°)  (St.  5°) 

(3)  Nt.  lossofMf.  (Av.losstoF  =  .15;  F  XCorE)  =  16.96      19.42      21.72 

(St.  2°)   (St.  5°)   (Se.  1°) 

(4)  Tl.  lossofMf.  (Av.  loss  to  F  =  .18;  F  X  C  or  E)  =32.76      44.87      54.80 

(Se.2°)  (Se.  3°)  (Se.  4°) 


EYE 

(5)  St. 

(6)  St. 

(7)  St. 

(8)  St. 

(9)  Se. 

(10)  Se. 

(11)  Se. 

(12)  Nt. 

(13)  Nt. 

(14)  Tl. 


TABLE  NO.  3,  PART  2.— PARTIAL  OR  COMPLETE  LOSS 
OF  MUSCULAR  FUNCTIONS  OF  BOTH  EYES. 


Min.%  Med.%  Max.% 


with  St.    (Av.  loss  to  F  =  .0(5 

with  Se.  (Av.  loss  to  F  =  .12 

with  Nt.  (Av.  loss  to  F  =  .18 

withTl.    (Av.losstoF  =  .21 

with  Se.   (Av.  loss  to  F  =  .18 

with  Nt.  (Av.  loss  to  F  =  .24 

with  Tl.   (Av.  loss  to  F  =  .27 

with  Nt.  (Av.  loss  to  F  =  .30 

with  Tl.   (Av.  loss  to  F  =  .33 

with  Tl.   (Av.  loss  to  F  =  .36 


F  xCorE)  = 

=   6.57 

7.23 

7.98 

(St.  1°) 

(St.  3°, 

(St.  5°) 

F  X  C  or  E)  = 

=  13.15 

15.70 

17.46 

(St.  D 

(St.  5°, 

(Se.  1°) 

F  X  CorE)  = 

=  19.64 

21.20 

25.71 

(St.  1°) 

(St.  3° 

(Se.  1°) 

F  X  C  or  E)  = 

=  29.85 

50.70 

61.06 

(Se.  1°) 

(Se.  3° 

(Se.  4°) 

F  X  C  or  E)  = 

=  25.71 

32.76 

44.87 

(Se.  1°) 

(Se.  2° 

)  (Se.  3°) 

F  X  C  or  E)  = 

=  33.73 

42.24 

56.11 

(Se.  1°) 

(Se.  2° 

(Se.  3°) 

F  X  C  or  E)  - 

=  37.59 

61.10 

71.61 

(Se.  1°) 

(Se.  3° 

)  (Se.  4°) 

F  xCorE)  = 

=  41.41 

65.70 

75.99 

(Se.  1°) 

(Se.  3° 

(Se.  4°) 

F  X  C  or  E)  = 

=  45.13 

69.93 

79.86 

(Se.  1°) 

(Se.  3° 

)  (Se.  4°) 

F  X  C  or  E)  = 

=  59.04 

73.79 

83.21 

(Se.  2°) 

(Se.  3° 

(Se.  4°) 

Holt:   Compensations  from  Loss. 
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TABLE  NO.  f).— STANDARD  OF  MKASURKMENT  FOR  DFTKRMIN- 
INC  THE  LOSS  TO  F,  THE  FUN('TIONAL  ABILITY  OF  THE  BODY, 
FOR  THE  BARI'IAL  OR  COMPLETE  LOSS  IX  THE  FUNCTION  OF 
THI<;  JOINTS  01<'  Tin-;  liODY  FROM  ANKYLOSIS;  FOR  THE  LOSS 
OF  THE  FUNCTION  OF  THE  MUSCLES  FROM  ANY  CAUSE;  AND 
FOR  THE  LOSS  OF  THE  FUNCTION  OF  THE  PARTS  OF  THE  BODY 
FROM  AMPUTATION. 


Loss  to  F  (a)  from  ankyl(jsis  of  tlio 
Fingers  Toos 

Little 0.01     Little 0.005 

Ring 0.02     Fourth 0.005 

Middle 0.02     Middle 0.005 


Loss  to  F  (a)  from  amputation  of  the 
Fingers  Toes 

Little 0.01     Little 0.005 

Ring 0.02     Fourth 0.005 

Middle 0.03     Middle 0.01 


Inde.x 0.02     Second. 


.  0.005     Index 0.04     Second 0.01 


Thumb . 


.0.03     Big 0.01       Thumb 0.05     Big 0.02 


Wrist 0.10 

Elbow 0.15 

Shoulder 0.15 


Ankle 0.10 

Knee 0.15 

Hip 015 


Hand 0.20 

Forearm 0.25 

Arm 0.30 


Foot . . 
Leg... 
Thigh. 


.0.20 
.0.25 
.0.30 


At  the  Medical  Section  of  the  Bureau  of  War  Risk  Insurance,  to  which  the 
writer  was  assigned  in  H)1.S,  "for  the  Development  and  E.stablishment  of  Dis- 
ability Rating,"  "Intangible  Disabilities"  were  rated  by  means  of  the  Stand- 
ard of  Measurement  for  "Minor  Disabilities"  and  "Major  Disabilities" 
used  by  him  in  a  paper,  advocating  the  revision  of  the  pensions  of  the  Bureau 
of  Pensions  of  the  United  States,  which  was  read  before  the  members  of  the 
Association  of  the  United  States  Pension  Examining  Surgeons  and  members 
of  the  Bureau  of  Pensions  in  1904,  at  Atlantic  City,  and  published  in  its  trans- 
actions. This  paper  ensured  a  revision  of  the  pensions  which  went  into  effect 
in  1905,  making  a  change  for  the  better  in  ten  of  the  principal  pensions  of 
$1968.  The  Standard  of  Measurement  for  "Minor  Intangible  Disabilities" 
is  a  loss  to  F,  the  functional  ability  of  the  body,  of  .10,  the  same  as  that  for 
ankylosis  of  the  wrist,  or  ankle  joint,  by  which  "Minor  Disabilities"  are  com- 
pared in  the  method  used  by  the  Bureau  of  Pensions,  and  include  various 
intangible  disabilities,  among  which  are  the  following:  Facial  paralysis,  either 
alone  or  associated  with  operation  upon  the  mastoid;  loss  of  teeth  below  the 
minimum  standard  (S.S.R.);  loss  of  voice  to  the  ability  of  whisper  only;  loss 
of  one  or  both  auricles  with  slight  loss  of  hearing;  loss  of  the  hair,  from  other 
than  a  specific  cause;  white  hair,  caused  by  a  great  strain  of  the  nervous 
system;  loss  of  one  kidney,  other  being  normal;  loss  of  the  functions  of  one  or 
both  testicles;  loss  of  the  functions  of  one  or  both  ovaries;  scars  and  trau- 
matisms causing  disfiguration  with  or  without  slight  loss  of  functions  of  the 
parts  involved;  exophthalmic  goiter;  inguinal  hernia  on  one  or  both  sides  with 
or  without  passage  through  the  ring;  femoral  hernia.  The  standard  of 
measurement  for  "Major  Intangible  Disabilities"  is  a  loss  to  F,  the  functional 
ability  of  the  body,  of  .20,  the  same  as  that  for  a  disability  equivalent  to  the 
loss  of  a  hand  at  the  wrist,  or  a  foot  at  the  ankle,  joint,  by  which  "Major 
Disabilities"  are  compared  in  the  method  used  by  the  Bureau  of  Pensions,  and 
include  various  intangible  disabilities,  among  which  are  the  following:  Tuber- 
culosis; heart  disease;  diabetes;  aneurjsm;  hemijilegia;  paraplegia;  chronic 
kitlney  disease;  multiple  neuritis;  mental  diseases;  spinal  degeneration; 
malignant  growths  of  all  kinds;  unoperable  diseases;  myxedema;  loss  of  the 
voice  to  a  total  degree. 
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EAR  TABLE,  PART  L— PARTL\L  OR  COMPLETE  LOSS  OF 
THE  FUNCTION  OF  HEARING  IN  ONE  EAR. 


Standard  of  Measurement  for  the  Loss  of  the  Function  of 
Hearing  (H)  in  One  Ear.     F  (g). 

Severe  (Se.) 

from 
4/6  to  3/6  + 


Slight  (St.) 

from 
6/6  to  5/6  + 
Average  loss 

to  F  =  .02 


Nearly  Total  (Nt.) 

from 

2/6  to  1/6- 


Average  loss 
to  F  =  .06 


Average  loss 
to  F  =  .10 


Total  (Tl.) 

from 

1/6-  toO 

Average  loss 

to  F  =  .12 


Min.%  Med.%  Max.% 

(1)  St.   loss  of  H.  loss  to  F  =  .02;  F  X  C  or  E  =    2.20  2.4  2.69 

(St.  1°)  (St.  3°)  (St.  5°) 

(2)  Se.  loss  of  H.  loss  to  F  =  .06;  F  X  C  or  E  =    7.23  7.98  8.82 

(St.  3°)  (St.  5°)  (Se.  1°) 

(3)  Nt.  loss  of  H.  loss  to  F  =  .10;  F  X  C  or  E  =  11.89  13.24  14.59 

(St.  3°)  (St.  5°)  (Se.  1°) 

(4)  Tl.  loss  of  H.  loss  to  F  =  .12;  F  X  C  or  E  =  15.70  17.46  22.56 

(St.  5°)  (Se.  1°)  (Se.2°) 


PART  2.— PARTIAL  OR  COMPLETE  LOSS  OF  THE  FUNCTION 
OF  HEARING  IN  BOTH  EARS. 


(5)  St.   with  St.  loss  to  F  =  .04 

(6)  St.   with  Se.  loss  to  F  =  .08 

(7)  St.   with  Nt.  loss  to  F  =  .12 

(8)  St.   with  Tl.  loss  to  F  =  .14 

(9)  Se.  with  Se.  loss  to  F  =  .12 

(10)  Se.  with  Nt.  loss  to  F  =  .16 

(11)  Se.  with  Tl.  loss  to  F  =  .18 

(12)  Nt.  with  Nt.  loss  to  F  =  .20 

(13)  Nt.  with  Tl.  loss  to  F  =  .22 

(14)  Tl.  with  Tl.  loss  to  F  =  .24 


Min.%  Med.%  Max.% 
F  X  C  or  E  =    4.39          4.77  5.35 

(St.  1°)  (St.  3°)  (St.  5°) 

F  X  C  or  E  =  10.58  11.78  15.36 

(St.  5°)  (Se.  1°)  (Se.2°) 

F  X  C  or  E  =  15.70  17.46  22.56 

(St.  5°)  (Se.  1°)  (Se.2°) 

F  X  C  or  E  =  18.13  20.28  26.04 

(St.  5°)  (Se.  1°)  (Se.2°) 

F  X  C  or  E  =  17.46  22.56  31.86 

(Se.  1°)  (Se.2°)  (Se.  3°) 

F  X  C  or  E  =  23.06  29.44  40.73 

(Se.  1°)  (Se.2°)  (Se.  3°) 

F  X  C  or  E  =  25.71  32.76  44.87 

(Se.  1°)  (Se.2°)  (Se.3°) 

F  X  C  or  E  =  28.48  36.00  48.80 

(Se.  1°)  (Se.2°)  (Se.  3°) 

F  X  C  or  E  =  31.13  39.16  52.55 

(Se.  1°)  (Se.2°)  (Se.  3°) 

F  X  C  or  E  =  33.73  42.24  56.11 

(Se.  1°)  (Se.2°)  (Se.  3°) 


CYCLOPIA,  ITS  BEARING  UPON  CERTAIN  PROB- 
LEMS OF  TERATOGENESIS  AND  OF  NORMAL 
EMBRYOLOGY;  WITH  A  DESCRIPTION  OF  A 
CYCLOCEPHALIC  MONSTER.* 

EMORY  HILL,  M.D., 

Riehmond,  Va. 

1.  Introduction.  —  Ophthalmic  Hterature  contains  many 
references  to  cyclopean  eyes  and  some  rather  comprehensive 
monographs  treating  of  various  phases  of  the  subject  of 
monstrous  formation  of  the  head  end  of  the  embryo.  The 
most  modern  of  these  contributions,  which  are  more  than 
mere  case  reports,  accept  the  observations  of  Dareste,  and 
the  later  and  exceedingly  important  investigations  which 
go  to  disprove  the  earlier  theories  of  the  causation  of  cyclopia 
have  not  found  their  way  into  the  literature  of  ophthalmol- 
ogy. 

Camille  Dareste,-*^  in  his  monumental  work  on  the  artifi- 
cial production  of  monstrosities,  concluded  that  cyclopia  is 
the  result  of  a  premature  closure  of  the  anterior  end  of  the 
neural  tube,  though  he  confessed  his  inability  to  explain 
why  this  premature  closure  should  take  place.  His  conclu- 
sions were  recorded  in  full  in  the  Annales  (TOculistique^^  in 
1891.  The  life-long  work  of  this  devoted  scientist  stands  as 
the  high-water  mark  of  experimental  teratology  at  that 
time.  Numerous  later  authors  close  their  contributions  with 
a  review  of  Dareste's  conclusions  as  the  last  word  on  the 
subject.  Ballantyne,'-*  whose  name  is  intimately  associated 
with  the  literature  of  fetal  pathology  and  teratology,  dis- 
missed the  subject  of  cyclopia  in  1905  with  the  acceptance 

*  Candidate's  thesis  accepted  for  membership  by  the  Committee  on  Theses. 
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of  Dareste's  theory.  A  perusal  of  the  Uterature  up  to  this 
date  gives  the  impression  that  the  question  of  cyclopia  has 
been  settled.  Accurate  and  laborious  experiment  upon  the 
chick  embryo,  however,  did  not  solve  the  problem.  The 
great  respect  which  has  been  accorded  to  Dareste's  work  is 
not  inconsistent  with  the  belief  that  his  deductions  do  not 
fit  all  cases,  and  do  not  constitute  a  generally  acceptable 
explanation  of  cyclopia.  It  must  be  noted  also  that  during 
the  time  when  Dareste's  ideas  were  accepted  the  germinal 
theory  of  the  origin  of  monstrosities  was  still  in  vogue.  In 
so  far  as  cyclopia  and  many  other  monstrosities  are  con- 
cerned, this  theory  has  been  disproved. 

In  view  of  the  newer  observations  on  embryologic  pathol- 
ogy and  experimental  teratology,  of  the  fact  that  every  germ 
cell  has  in  it  the  possibility  of  monstrous  development,  as 
Mall"^  has  said,  and  the  fact  that  changes  in  the  chemical 
environment  of  the  developing  embryo  can  lead  to  cyclopia, 
it  seems  appropriate  to  review  the  subject  and  incorporate 
in  the  ophthalmic  literature  the  present-day  conception  of 
monstrosities  which  present  altered  eyes. 

Experimental  embryologists,  in  attempting  to  explain 
cyclopia,  have  been  led  to  investigate  the  earliest  appearance 
of  eye-forming  material  in  the  medullary  plate,  with  the 
result  that  important  information  in  regard  to  the  median 
position  of  the  optic  anlage  has  been  obtained.  This  informa- 
tion deserves  a  place  in  ophthalmic  literature  because  it 
comes  from  a  reliable  source  and  because  it  is  contrary  to  the 
generally  accepted  view  of  the  position  of  the  eye  anlagen. 

It  is  instructive  to  observe  the  development  of  eyes  which 
are  abnormally  placed  and  thus  separated  from  contact  with 
the  adjacent  structures  to  which  they  normally  bear  an 
intimate  relationship.  Thus,  the  integrity  of  the  ganglion- 
cell  and  nerve-fiber  layers  of  the  retina  in  the  cyclopean  eye 
of  anencephalic  monsters  bears  upon  the  problem  of  the 
development  of  the  optic  nerve;   and  the  absence  of  a  lens 
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in  an  eye  which  is  deeply  seated  away  from  contact  with  the 
surface  ectoderm,  and  the  presence  of  lenses  developed  from 
ectoderm  in  the  absence  of  an  optic  cup,  concern  the  mooted 
question  of  the  self-differentiation  of  the  lens  as  opposed  to 
its  dependence  upon  the  optic  cup.  Therefore,  the  degree 
of  autonomy  possessed  by  certain  ocular  structures  may  be 
studied  in  cyclopean  monsters  in  which  these  structures  are 
deprived  of  their  usual  associations. 

2.  Historic  Resume. — Mankind  seems  always  to  have  been 
fascinated  by  the  appearance  of  monstrosities.  Cyclopia 
has  had  a  large  share  in  stimulating  the  imagination  of  the 
ancients  and  encouraging  both  speculation  and  experimen- 
tation among  more  modern  generations.  Ballantyne^  in 
his  work  on  Antenatal  Pathology,  vol.  ii,  gives  a  picture  of  a 
Chaldean  cuneiform  tablet  dating  about  2000  B.  C,  with  a 
descriptive  list  of  monstrous  births.  Gravellotte,'^^  in  the 
bibliography  attached  to  his  thesis  in  1905,  refers  to  the  works 
of  Homer  and  Hesiod  in  the  ninth  century  B.  C.  The  Greeks 
used  the  term  Cyclops  to  describe  several  kinds  of  superman. 
It  is  a  far  cry  from  the  unviable  fetus  with  a  median  eye  and 
deformed  or  absent  brain  to  the  giant  Polyphemus  and  the 
forgers  of  the  thunderbolts  of  Jove,  yet  the  observation  of 
nature  seems  to  have  given  rise  to  mythologic  creations. 
Schatz^'*  suggests  that  the  ancients  deified  those  monstrosi- 
ties which  accorded  best  with  their  idea  of  what  a  god  should 
be  like  and  that  their  ideal  of  beauty  led  the  Greeks  to  take 
the  least  repulsive  cyclops  and  transpose  its  proboscis  from 
the  forehead  to  the  normal  position  and  shape  of  a  nose. 

The  importance  attached  to  monstrosities  in  ancient  Rome 
is  indicated  by  the  frequent  references  in  Livy.  Lease^'  has 
reviewed  the  subject  and  found  that  Julius  Obsequens 
thought  Livy's  observations  worthy  of  preservation  in  a  book 
entitled  "Liber  Prodigiosum."  Livy  apparently  did  not  take 
very  seriously  the  awful  import  of  monstrous  births,  for  he 
suggested  that  njuch  of  the  popular  talk  on  the  subject  was 


332  Hill:  Cyclopia. 

the  product  of  an  overwrought  imagination.  Indeed,  the 
more  enUghtened  of  the  ancients,  as  Hippocrates  and  Aris- 
totle, attempted  to  explain  monstrosities  on  natural  grounds. 
Ballantyne^  refers  to  Aristotle's  ideas  as  representing  the 
highest  point  of  knowledge  of  monstrosities  in  two  thousand 
years. 

The  period  between  Aristotle  and  the  revival  of  learning 
is  filled  with  crudity  and  cruelty  in  man's  attitude  toward 
monstrous  births,  which  cannot  be  said  to  have  disappeared 
altogether  as  yet.  The  various  meanings  attached  to  the 
word  monster  illustrate  this  state  of  mind.  It  has  been  de- 
rived from  moneo,  meaning  'T  warn,"  and  monsters  were 
regarded  as  a  token  of  impending  danger ;  to  prevent  this 
consequence  they  were  killed  and  used  as  a  sacrifice  to  pro- 
pitiate the  deities.  Again,  the  word  was  related  to  vionstro, 
meaning  'T  show,"  and  monsters  were  considered  to  be  fore- 
runners of  national  disaster.  This  idea  persisted  into  the 
seventeenth  century.  A  monstrous  birth  was  also  regarded 
as  a  punishment  for  sin.  The  mysterious  influence  of  the 
moon  is  indicated  in  the  most  common  interpretation  of  the 
word  monster  as  meaning  "moon-calf,"  "calf"  being  a  lump 
or  swelling,  as  in  the  expression  "calf  of  the  leg."  Ballan- 
tyne^  has  discussed  this  term  from  the  historic  and  etymologic 
standpoints  (1900).  Another  conception  was  that  the  gods 
were  perpetrating  a  joke  by  making  abnormal  creatures,  as 
suggested  in  the  common  expression,  "freak  of  nature,"  and 
the  botanic  term,  "sport."  On  the  supposition  that  evil 
spirits  inhabited  monstrous  forms  these  were  buried  alive  to 
get  rid  of  the  spirits.  No  definite  chronologic  order  can  be 
assigned  to  these  theories,  but  in  general  the  most  crude  were 
the  most  ancient. 

The  tendency  to  discover  natural  causes  as  opposed  to 
supernatural  is  observed  in  such  theories  as  that  of  abnormal 
content  or  quantity  of  semen  and  of  menstrual  blood,  and 
the  practice  of  coitus  during  menstruation  (Kickham^^)  as 
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the  cause  of  monstrosities.  Of  more  importance  and  longer 
duration  was  the  theory  of  hy})ridity,  according  to  which 
monsters  were  the  offspring  of  a  woman  and  a  beast.  This 
was  easily  imagined  l)ecause  of  the  superficial  likeness  of 
some  monstrosities  to  the  lower  animals.  The  punishment 
inflicted  for  this  fancied  crime  of  the  mother  was  death,  often 
in  a  revolting  form.  In  the  sixteenth  and  seventeenth 
centuries  women  were  burned  to  death  in  France  and  Den- 
mark (Dareste^°). 

While  not  constituting  so  black  a  page  in  human  history 
as  the  hybridity  theory,  the  idea  of  "maternal  impressions" 
deserves  condemnation.  This  is  not  merely  a  notion  of  the 
ignorant,  but  is  a  so-called  scientific  theory  discussed  with 
great  seriousness  in  medical  literature.  Meadows^^  in  1865 
described  a  fetus  with  its  anterior  belly  wall  open  which  was 
supposed  to  be  the  result  of  the  mother's  seeing  one  of 
Aristotle's  plates  illustrating  a  case  of  exomphalos.  Herr- 
mann,''-' in  his  thesis  of  1903,  treated  the  theory  of  maternal 
impressions  at  length  and  apparently  looked  upon  it  with 
favor.  Even  a  trained  observer  and  student  of  teratology 
like  Ballantyne,^  while  admitting  that  there  were  weak  links 
in  the  chain  of  evidence  in  the  cases  which  he  published  in 
1892,  concluded  that  the  question  was  still  sub  judice.  Kick- 
ham,"**  in  1912,  seemed  to  accept  the  theory.  Beck,'*  in  1916, 
was  unwilling  to  dismiss  maternal  impressions  as  a  scientific 
theory,  though  skeptical  himself.  It  would  seem  a  quixotic 
undertaking  to  combat  this  superstition  were  it  not  for  its 
cruel  aspect.  It  accentuates  the  grief  of  mothers  and  other 
innocent  sharers  in  accidental  occurrences  which  imagina- 
tion, aided  by  friends  and  even  by  the  family  physician,  con- 
jures up  to  explain  the  consequences  of  an  embryonic  disaster 
occurring  before  the  "impression"  was  received  and  often 
before  the  mother  knew  of  her  pregnancy.  Even  "paternal 
impressions"  have  been  brought  into  the  discussion.  MalP^ 
and  Stockard'^"*  justly  condemn  the  American  profession  for 
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holding  to  these  superstitions  in  the  face  of  the  overwhelming 
proof  of  their  impossibility. 

Serious  attempts  to  explain  monstrosities  were  made  by 
scientific  students  in  the  middle  ages.  Ambrose  Pare*^  pub- 
lished a  book  on  the  subject  in  1573,  and  Licetus^"  in  1616. 
Morgagni"'^^  mentioned  hydrocephalus  as  a  cause  of  anen- 
cephaly  in  his  Adversaria  Anatomica  in  1706,  and  again  in 
his  great  work,  De  Sedibus  et  Causis  Morborum,  in  1761. 
Marcot  discussed  the  same  thing  in  1716  (Ballantyne) . 
Harvey, ^^  in  1651,  suggested  that  cleft  palate  is  a  failure  of 
union  of  the  two  sides  of  the  upper  lip,  which  originally 
stretches  as  a  cleft  from  ear  to  ear,  a  condition  which  is  nor- 
mal in  the  hare  and  camel.  Here  is  the  principle  of  arrested 
development  according  to  which  certain  abnormalities  in 
man  represent  the  persistence  of  an  embryologic  state  which 
is  normal  in  lower  animals,  and  through  which  the  human 
embryo  should  pass  as  it  recapitulates  the  phylogenetic 
history.  This  theory  has  been  emphasized  more  recently  by 
Meckel,^^  Fleischmann,"  the  two  St.  Hilaires,  Darwin,  and 
others. 

The  chick  embryo  has  long  been  a  favorite  subject  of  study 
because  of  its  availability  and  its  susceptibility  to  malforma- 
tions. The  artificial  hatching  of  chickens  was  practised  in 
ancient  Egypt,  where  the  fact  that  many  embryos  were 
deformed  was  noted.  Systematic  attempts  to  alter  the 
development  of  the  chick  date  from  the  elder  St.  Hilaire,^^" 
who  published  his  history  of  anomalies  in  1836.  The  younger 
St.  Hilaire^^^'^^-  repeated  his  father's  experiments  and  made 
others.  He  observed  that  changes  in  the  egg  before  the 
third  day  produced  dwarfs  or  killed  the  embryo,  while  later 
changes  produced  monsters.  Shaking  the  eggs,  pricking 
them,  keeping  them  vertical,  partially  covering  them  with 
wax  and  varnish,  altering  the  temperature,  and  many  other 
interferences  resulted  in  monstrous  growth.  Dareste,^*'  fol- 
lowing the  St.  Hilaires,  contributed  a  wealth  of  knowledge 
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to  experimental  teratology.  It  was  not,  however,  until  the 
last  decade  of  the  nineteenth  century  that  experiment  ac- 
complished more  than  to  establish  the  fact  that  changes  in 
the  environment  of  the  growing  embryo  can  lead  to  mon- 
strosities. Undue  importance  was  attached  to  faults  in  the 
amnion  as  the  cause  of  constriction  of  the  embryo;  and  the 
belief  that  most  monstrosities  are  due  to  a  defect  in  the  germ 
cell  and  independent  of  influences  operating  after  fecunda- 
tion had  the  powerful  influence  of  Meckel  to  sustain  it.  It 
is  the  recent  experimental  work,  to  be  described  later,  which 
has  placed  cyclopia  on  a  definite  basis. 

3.  Modern  Theories  of  Teratogenesis.  —  Piersol'-'^  has  di- 
vided the  modern  history  of  teratology  into  three  stages: 
the  descriptive,  during  the  last  half  of  the  eighteenth  and  the 
first  half  of  the  nineteenth  century;  the  morphologic,  in 
which  anatomico-embryologic  details  have  been  emphasized ; 
and  the  experimental,  including  the  last  ten  years,  up  to 
1904,  when  his  article  was  published.  This  third  stage 
continued  and  reached  its  height,  so  far  as  cyclopia  is  con- 
cerned, in  the  years  1909  to  1913.  It  may  be  said  that  the 
description  of  the  gross  appearance  of  cyclopean  monsters 
has  been  the  principal  contribution  to  the  English  literature, 
a  fact  which  is  due,  in  part  at  least,  to  the  habit  of  preserving 
these  specimens  in  the  museums  and  refusing  to  allow  their 
dissection.  The  German  literature  contains  more  of  the 
morphologic  details,  with  historic  resume,  and  theories  bor- 
rowed from  the  French.  The  French  philosophic  tendency 
shows  itself  in  classification  and  lucid  discussion  of  experi- 
mental work.  Much  of  this  is  outside  the  ophthalmic  litera- 
ture, and  nearly  all  of  it  in  England  and  America  is  to  be 
found  in  the  literature  of  embryology,  anatomy,  and  pathol- 
ogy. To  American  science  we  owe  the  exceedingly  important 
contributions  from  the  standpoints  of  investigations  in  the 
domain  of  pathologic  embryology  in  which  Mall's  name  is 
preeminent,  and  the  experimental  production  of  monstrosi- 


336  Hill:   Cyclopia. 

ties  of  the  cyclops  type  by  which  Stockard  has  clarified  much 
of  the  confusion  attending  this  subject. 

Modern  theories  of  teratology  logically  fall  into  two 
groups:  the  germinal,  according  to  which  the  original  germ 
cell  of  one  or  the  other  parent  is  abnormal  and  destined  to 
produce  a  monster;  and  the  non-germinal,  according  to 
which  the  germ  cells,  with  no  inherent  vice,  can  produce  a 
monster  if  their  normal  development  is  interfered  with  by 
detrimental  influences  acting  after  cell  division  has  begun. 

1.  The  Germinal  Theory. — The  tendency  of  certain  ab- 
normalities to  occur  in  successive  generations  of  a  family  has 
led  to  the  belief  that  many,  if  not  all,  monsters  are  due  to  a 
germinal  defect.  Meckel*^^  advanced  this  theory  and  stated 
that  there  is  no  possibility  of  alteration  in  the  embryo  after 
fecundation.  That  this  explanation  applies  to  some  types 
of  abnormalities  is  generally  accepted.  For  example,  Mall,^^ 
who  was  a  staunch  defender  of  the  doctrine  that  every  ovum 
has  in  it  the  power  to  become  a  monster  if  subjected  to  an 
abnormal  environment,  accepted  albinism,  Polydactyly,  and 
certain  legless  conditions  as  germinal  defects.  The  fact  that 
a  woman  who  aborts  a  pathologic  ovum  is  likely  to  do  so 
again  has  been  taken  to  support  the  germinal  theory,  though 
the  possibility  of  changes  in  the  uterus  persisting  through 
the  period  of  several  pregnancies  must  be  considered;  thus 
the  same  environment  may  be  responsible  for  the  successive 
abortions,  and  not  a  defect  in  the  germ  cells.  His^^'^-  ap- 
parently considered  cyclopia  a  germinal  defect  in  1882,  but 
later  (1899)  inclined  against  this  belief. 

The  most  plausible  exposition  of  this  theory  in  regard  to 
cyclopia  was  given  by  Wilder^'^^  in  his  "cosmobion"  hypothe- 
sis. He  would  accept  a  germinal  origin  for  all  departures 
from  the  usual  type  except  those  which  grow  out  of  a  defect 
in  some  system  of  functional  importance  or  through  a  me- 
chanical hindrance  or  direct  injury.  Cyclopia  is  thus  of 
germinal  origin,  representing  one  stage  in  a  series  of  cos- 
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mobia,  an  orderly  sequence  from  an  eyeless  individual, 
through  the  cyclopean  stage  to  two  fused  eyes  in  the  middle 
line,  two  normal  eyes  in  the  usual  positions,  three  eyes,  one 
of  which  is  median  and  two  lateral,  to  four  eyes.  These 
stages  represent  no  monstrosity,  but  the  various  possibilities 
according  to  the  tendency  of  the  germ  cells  in  obedience  to 
certain  laws.  Wilder  concluded  that  cyclopia  is  a  cosmobion 
and  cannot  be  produced  experimentally.  Within  a  year  of 
his  publication  Stockard"'^  announced  the  production  of 
every  stage  in  this  series  by  modifying  the  chemical  content 
of  the  sea-water  in  which  he  grew  fish  embryos  after  cell 
division  had  begun.  This  was  a  most  perfect  example  of  a 
plausible  theory  overthrown  by  a  stubborn  fact. 

2.  The  Non-Germinal  Theories. — In  spite  of  the  impres- 
sion made  by  Meckel's  insistence  upon  the  germinal  origin 
of  monsters,  there  have  been  many  attempts  to  explain 
departure  from  the  normal  on  the  basis  of  factors  acting  upon 
the  embryo  after  development  has  begun.  These  may  be 
treated  conveniently  as  the  mechanical  theory,  the  patho- 
logic theory,  and  the  embryologic  theory. 

(a)  The  Mechanical  Theory. — This  may  be  considered 
from  two  aspects,  following  Ballantyne's^  description.  Pres- 
sure may  be  produced  from  without,  or  may  be  the  result  of 
conditions  within  the  maternal  organism.  External  pressure 
may  be  general  traumatism,  as  a  fall  or  blow,  or  constriction 
of  the  mother's  abdomen  by  corsets  and  tight  clothing.  In- 
ternal pressure  may  be  divided  into  intra-abdominal  and 
intrapelvic,  on  the  one  hand,  and  intra-uterine,  on  the  other 
hand.  In  the  former,  tumors,  pelvic  contraction,  and  mal- 
formation of  the  uterus  have  been  invoked  as  causes  of 
monstrous  development  of  the  embryo.  In  the  latter,  uterine 
tumors,  twin  fetuses  exerting  pressure  upon  each  other,  the 
umbilical  cord,  and  amniotic  bands,  have  been  mentioned. 
The  experiments  of  the  St.  Hilaires  called  attention  to  exter- 
nal influences  acting  upon  the  embryo.     Guerin  postulated 
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muscular  contractions  of  the  uterus  during  convulsions,  a 
theory  which  probably  has  no  adherents  now.  Most  of  the 
causes  assigned  have  been  abandoned  for  lack  of  evidence  of 
their  validity;  but  the  belief  that  amniotic  bands  are  re- 
sponsible for  malformation  through  pressure  upon  the  em- 
bryo has  been  warmly  advocated  since  the  time  of  Dareste. 
He  found  such  constrictions  in  chick  embryos  and  laid  great 
stress  upon  this  factor,  which  has  been  linked,  by  later 
writers,  with  his  theory  of  a  premature  closure  of  the  anterior 
end  of  the  neural  tube  as  the  cause  of  cyclopia.  Ballantyne 
discussed  the  various  ways  in  which  the  amnion  may  act 
unfavorably  upon  the  embryo  by  disease,  by  pressure,  and 
by  arrested  development.  There  can  be  no  question  that 
the  amnion  has  received  undue  attention.  Hydramnios  is 
frequently  found  in  monsters,  and  this  is  precisely  the  oppo- 
site condition  to  that  of  amniotic  adhesions  to  the  embryo; 
no  amniotic  bands  are  found  in  most  human  cyclopean  mon- 
sters,— both  the  full-term  fetuses  and  the  younger  ones, — 
as  can  be  proved  by  Ahlfeld's  remarkable  Atlas.-  Panum's 
two  fetuses,  one  of  six  weeks  and  the  other  a  little  older, 
showed  no  amniotic  adhesions.  Mall  has  suggested  that 
these  are  secondary  and  not  causal  factors  when  they  occur. 
Ballantyne's  observation  is  pertinent,  that  the  uterus  should 
not  be  thought  of  as  a  tight  case,  but  that  it  is  adaptable  to 
its  environment  and  that  the  liquor  amnii  is  a  protection  to 
the  fetus.  Perhaps  the  most  potent  objection  to  the  amni- 
otic theory  is  the  fact  that  cj'clopia  occurs  in  animals  which 
have  no  amnion,  and  these  are  the  very  species  in  which  it 
is  possible  to  produce  cyclopia  with  regularity  by  experimen- 
tal methods,  as  will  be  shown  later. 

Dareste's  Theory. — Especial  mention  should  be  made  of 
Dareste's^^  hypothesis  of  a  premature  closure  of  the  cleft  at 
the  anterior  extremity  of  the  neural  tube  because  of  the  large 
place  it  has  occupied  in  subsequent  literature;  and  it  may 
logically  be  considered  in  this  connection  because  of  its  asso- 
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ciation  with  the  theory  of  mechanical  pressure  upon  the 
embryo  by  amniotic  bands.  Dareste,  in  an  elaborate  dis- 
cussion of  the  mechanism  of  cyclopia  in  the  Annates  d'Ocu- 
listique  in  1891,  referred  to  two  hypotheses,  that  of  the 
"union  of  similar  parts"  by  which  Meckel  and  St.  Hilaire 
explained  cyclopia  as  the  result  of  the  fusion  of  two  eyes 
brought  about  by  a  more  or  less  complete  atrophy  of  the 
nasal  apparatus,  and  that  of  arrested  development,  according 
to  which  the  division  of  the  originally  single  median  eye 
(Huschke'')  fails  to  take  place.  Dareste  would  explain 
cyclopia  as  an  arrest  of  development,  most  frequently  due  to 
amniotic  adhesions.  After  reviewing  the  evolution  of  the 
neural  tube  and  emphasizing  the  incomplete  closure  of  the 
two  ends,  he  discussed  the  formation  of  the  anterior  cerebral 
vesicle  and  the  optic  outpushings  therefrom.  The  essence  of 
his  theory  is  that  a  premature  closure  of  the  anterior  end  of 
the  neural  tube  would  produce  further  extension  of  the  tube 
forward  and  prevent  the  normal  elaboration  of  structures 
from  its  wall  in  a  lateral  direction.  These  structures  develop 
from  ectodermal  cells  which  occupy  successively  the  lips  of 
the  orifice  of  the  first  cerebral  vesicle,  and  this  "sliding"  of 
ectoderm  cannot  take  place  after  the  cleft  is  closed.  It  is 
only  after  the  optic  vesicles  are  pushed  lateralward  that  the 
cerebral  hemispheres  can  develop. 

Although  Dareste  laid  stress  upon  amniotic  bands,  he 
stated,  in  his  most  important  work  upon  experimental  tera- 
tology,-" that  he  could  not  explain  the  premature  closure  of  the 
anterior  orifice  of  the  neural  tube  by  which  the  eye  would  be 
arrested  in  the  midline  and  the  normal  development  of  the 
brain  hindered.  Nevertheless,  his  theory  gained  adherents  and 
was  quoted  with  approval  by  later  writers.  Unfortunately, 
his  practical  agreement  with  Huschke  in  regard  to  the  origi- 
nal median  position  of  the  optic  anlage  was  apparently  ig- 
nored. Neither  Dareste  nor  Huschke  was  in  a  position  to 
offer  substantial  proof  of  this  theory,  and  it  is  only  recently 
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that  experimental  embryologists  have  demonstrated  the 
original  median  position  of  the  eye-forming  material  in  the 
medullary  plate.  That  Dareste's  explanation  of  cyclopia  is 
inadequate  has  been  shown  by  the  discovery  of  cyclopean 
fishes  with  the  anterior  end  of  the  neural  tube  open,  and  by 
the  absence  of  cyclopia  in  other  species  which  habitually 
exhibit  a  solid  tube. 

(b)  The  Pathologic  Theory. — The  modern  theory  that 
pathologic  conditions  in  the  embrj^o  are  the  causes  of  mon- 
strosities is  foreshadowed  in  the  suggestions  of  Morgagni, 
Marcot,  and  Licetus,  which  have  been  mentioned.  Mor- 
gagni discussed  hydrocephalus  as  a  cause  of  anencephaly. 
Ahlfeld-  mentions  the  early  embryos  (about  six  weeks)  of 
Schlegel  and  Rudolphi  which  had  a  dropsical  vesicle  in  place 
of  a  brain.  Forster,-^  in  his  important  work  on  teratology, 
treats  in  detail  of  fluid  accumulations  in  the  cerebrospinal 
canal.  Beclard  believed  dropsy  to  be  one  of  the  most  fre- 
quent diseases  of  the  fetus.  It  is  only  in  recent  years  that 
the  pathologic  theory  has  received  much  attention.  The 
emphasis  on  amniotic  adhesions  appears  in  this  as  well  as  in 
the  mechanical  theory.  Ballantyne^  has  classified  numerous 
possible  conditions  in  which  various  parts  of  the  fetus  may 
be  adherent  to  the  amnion;  adhesions  between  different 
parts  of  the  fetus,  fusion  of  the  fetus  and  umbilical  cord,  and 
displacement  of  the  fetus  outside  of  the  amniotic  cavity  all 
serve  as  deforming  influences. 

A  different  emphasis  is  found  in  the  invaluable  work  of 
MalP^  upon  pathologic  ova.  From  a  study  of  163  specimens 
he  reached  two  conclusions  which  he  considered  as  estab- 
lished beyond  doubt:  first,  that  pathologic  embryos  and 
small  monsters  are  identical;  second,  that  all  of  them  de- 
velop from  normal  ova,  due  to  external  influences  which  he 
called  "faulty  implantation."  His  dictum,  already  quoted, 
is  of  great  importance  in  the  understanding  of  such  a  mon- 
strosity as  cyclopia,  and  is  substantiated  by  the  elaborate 
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experimental  proofs  of  Stockard:  "every  ovum  possesses  the 
power  to  become  a  monster."  If  the  primary  cause  of  the 
faulty  implantation  is  slight,  the  embryo  may  live  to  become 
a  monster  by  being  implanted  correctly  after  the  cause  is 
removed  or  poison  eliminated.  A  more  faulty  environment 
leads  to  abortion.  Mall  considered  at  length  various  inflam- 
matory conditions  in  the  uterus  acting  upon  the  chorion. 
Endometritis  causes  abortions  by  producing  inflammatory 
adhesions  of  the  placenta  and  membranes.  Hypertrophy  of 
the  decidua  associated  with  abnormal  forms  of  placenta  is 
followed  by  arrest  of  development  of  the  embryo.  Atrophic 
endometritis  means  an  atrophic  decidua  and  retarded  growth 
of  the  embryo.  Hemorrhagic  endometritis  is  due  to  a  variety 
of  infections.  Hemorrhages  in  the  chorion  and  placenta  are 
often  accompanied  by  bacteria  or  are  due  to  nephritis.  This 
may  be  followed  by  decidual  infarcts  and  death  of  the  em- 
bryo. While  recognizing  differences  in  opinion  among  the 
obstetricians,  Mall  accepted  the  views  of  Williams^^'*  and 
Ahlfeld  as  representative  of  the  soundest  judgment  in  ob- 
stetric pathology. 

Mall  made  use  of  statistics  to  show  both  the  general  im- 
portance of  the  subject  of  monsters  and  the  bearing  of  his 
study  of  pathologic  ova  upon  this  subject.  He  concluded 
that  7  pregnancies  out  of  every  100  result  in  pathologic  ova. 
One-third  of  these  give  well-formed  embryo  monsters,  going 
to  term  in  about  0.6  per  cent.  Thus  three  well-formed  mon- 
sters are  aborted  in  the  early  months  of  pregnancy  to  every 
one  which  goes  to  term.  Becker^-  stated  that  the  proportion 
of  monstrous  births  varies  from  1:176  to  1:4000,  according 
as  only  extreme  cases  or  slight  ones  are  included.  Most 
monsters  are  female,  as  has  been  observed  universally,  von 
WinckeP^^  tabulated  87  monsters  in  12,378  births  in  Dresden 
— one  to  every  142  children  born.  There  were  105  monsters 
in  20,000  births  in  Munich.  Of  87  monsters,  23  had  the  head 
involved  and  12  the  face.    The  exposed  position  of  the  head 


342  Hill:   Cyclopia. 

end  of  the  embryo  is  given  as  the  explanation  of  the  pre- 
ponderance of  malformation  in  this  region.  Thus  anen- 
cephaly  occurred  in  20  per  cent,  while  spina  bifida  was  found 
in  7  per  cent,  of  a  series.  Panum's^^'^'  tabulation  shows  16 
cases  of  cyclopia  in  618  monsters,  von  WinckeP'^'  found  96 
per  cent,  of  pathologic  ova  in  extra-uterine  pregnancies. 
This  goes  far  to  substantiate  Mall's  idea  of  faulty  implanta- 
tion, since  no  germinal  defect  can  be  supposed  in  so  large  a 
percentage  of  those  ova  which  remain  in  the  tubes  when  only 
7  per  cent,  of  intra-uterine  pregnancies  show  pathologic  ova. 

(c)  The  Embryologic  Theory. — Harvey's  idea  that  cleft 
palate  is  an  arrested  development,  by  which  the  human 
embnyo  ceases  its  evolution  at  a  stage  which  is  normal  for 
the  hare  and  camel,  has  been  mentioned.  Meckel  empha- 
sized this  conception,  which  accords  with  the  well-known 
embryologic  ''law  of  recapitulation."  Attempts  have  been 
made  to  explain  arrested  development  by  a  failure  in  some 
tissue  which  is  thought  to  dominate  development.  Thus, 
supposing  that  the  nervous  system  is  dominant,  cyclopia 
would  be  due  to  an  absence  of  the  olfactory  nerves.  The 
ethmoid  would  not  develop  without  the  influence  of  the  ol- 
factory nerves,  and  the  eyes  would  come  together.  If  the 
medulla  were  absent,  the  face  could  not  develop.  On  the 
supposition  that  the  heart  and  blood-vessels  are  dominant, 
cyclopia  would  result  from  a  failure  of  blood  supply;  even 
anencephaly  might  result.  Ballantyne^  raises  the  question 
whether  the  small  size  of  the  internal  carotids  is  the  cause  or 
effect  of  anencephaly.  The  possibility  that  some  untoward 
influence  may  lessen  developmental  energy  in  the  embryo  is 
strongly  suggested  by  recent  experimental  work,  but  there 
is  no  very  great  stress  laid  upon  the  theory  of  arrested  devel- 
opment, in  the  Darwinian  sense,  in  recent  years. 

4.  The  Eye  in  Cyclopia. — Cyclopia,  in  the  narrow  sense 
of  the  word,  means  a  single  eye  in  the  lower  middle  portion 
of  the  forehead.    Anophthalmos  and  monophthalmos  are  not 
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included  in  this  definition.  Cyclopia  has  been  used  in  a 
broader  sense  to  include  a  variety  of  conditions  in  which 
there  is  more  or  less  fusion  of  the  eyes  in  a  median  position, 
with  incomplete  separation  of  the  orbits.  A  single  orbit  in 
the  midline  with  no  eye  is  called  anophthalmia  cyclopia,  or 
cyclopia  reduced  to  its  lowest  terms.  The  variability  of  the 
deformity  is  so  great  that,  for  practical  purposes,  it  is  advan- 
tageous to  use  the  word  cyclopia  in  its  broader  sense.  Nu- 
merous classifications  have  been  attempted,  and  grades  of 
cyclopia  are  mentioned  accordingly.  Bock's  classification, 
quoted  in  the  Graefe-Saemisch  Handbuch,^°  is  as  follows: 

1.  Eyes  close  together,  each  in  a  separate  orbit;  nose 
narrow,  with  a  single  cavity. 

2.  Eyes  close  together;  two  orbits;  nose  with  a  single 
cavity  pushed  out  like  a  beak  sitting  on  the  curtailed  nasal 
bone  in  the  forehead. 

3.  One  orbit;  two  eyes  close  together;  scleras  joined;  two 
optic  nerves. 

4.  Optic  nerves  close  together;  common  sclera  thinned; 
cornea,  iris,  lens,  and  vitreous  doubled. 

5.  Cornea  single;  iris,  choroid,  vitreous,  and  retina 
doubled;  nerves  separated  by  a  thin  layer  of  connective 
tissue. 

6.  One  cornea;  two  lenses  fused  in  the  center;  choroid, 
sclera,  retina,  and  optic  nerve  single. 

Practically  every  conceivable  degree  of  fusion  of  the 
various  structures  composing  the  eye  has  been  described,  and 
there  is  no  great  value  in  arbitrary  classifications.  The  lids 
share  but  little  in  the  deformity  because  of  their  later  devel- 
opment and  independence  of  that  portion  of  the  ectoderm 
which  is  very  early  differentiated  into  nervous  tissue.  For 
the  same  reason  the  bony  structures  of  the  head  and  face  are 
affected  secondarily.  Those  structures  which  normally 
develop  between  the  eyes  naturally  suffer  most.  In  the  case 
of  the  lids  they  suffer  only  in  so  far  as  their  median  halves 


344  Hill:  Cyclopia. 

are  fused  and  they  are  separated  and  retracted  by  an  eye 
which  is  abnormally  large  as  a  general  thing.  There  are  four 
lids  or  three  lids  (one  above  and  two  below),  bounding  a 
lozenge-shaped  space  through  which  the  eye  protrudes  w^ith 
the  cornea  exposed.  The  horizontal  diameter  of  this  space 
is  broader  than  the  vertical.  The  lid  tissues  are  frequently 
normal.  The  external  angles  are  less  acute  than  normal. 
The  junction  of  the  two  upper  lids  in  the  midline  may  be 
inconspicuous;  the  junction  of  the  lower  lids  is  more  evident 
and  may  show  a  caruncle.  Variation  in  fusion  of  the  lids  has 
given  the  appearance  of  five  lids  or  of  one  circular  lid.  The 
puncta  may  or  may  not  be  present.  The  canaliculus  and  tear 
sac  usuall}^  share  the  fate  of  the  nasal  apparatus;  the  canal- 
iculus may  end  in  a  blind  sac. 

The  exposed  surface  of  the  eye  presents  a  somewhat  dumb- 
bell-shaped cornea,  with  its  long  axis  horizontal;  one  or  two 
pupils  may  show  through  the  cornea.  The  globe  is  generally 
shallow,  because  of  the  shallow  orbit,  and  the  posterior  seg- 
ment is  diminished  in  size  so  that  it  appears  as  a  pedicle  to 
which  is  attached  a  broad,  flattened  anterior  segment,  the 
whole  having  the  appearance  of  a  mushroom.  There  is  a 
more  or  less  conglomerate  mass  of  muscle  tissue  in  which  the 
individual  muscles  are  made  out  with  difficulty.  The  internal 
recti  naturally  do  not  exist.  The  eye  is  generally  larger  than 
a  single  normal  eye,  but  less  than  twice  this  size;  it  may  be 
smaller,  and  anophthalmos  is  a  possibility.  Of  course,  no 
credence  can  be  given  to  reports  of  anophthalmos  without 
microscopic  examination  of  the  contents  of  the  orbit,  and 
most  of  the  cases  reported  unfortunately  describe  only  gross 
appearances.  Huschke^^  quoted  several  reports  in  the  litera- 
ture, but  they  were  not  confirmed  by  microscopic  study. 
Nieden's^^  case  is  not  convincing  for  the  same  reason.  Owing 
to  union  of  the  eyes  in  the  region  of  the  fetal  cleft,  colobomata 
and  colobomatous  cysts  are  frequent.  Van  Duyse-^--^  has 
written  at  length  on  this  subject. 
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The  various  tissues  composing  the  eye  present  all  degrees 
of  maldevelopment.  They  may  approximate  the  normal, 
but  usually  they  exhibit  the  imperfect  differentiation  char- 
acteristic of  fetal  eyes.  Few  cyclopean  monsters  come  to  full 
term  and  the  specimens  studied  in  man  and  other  verte- 
brates are  generally  premature.  The  cornea  is  less  sharply 
distinguished  from  the  sclera  than  normally,  having  the 
fetal  mesodermal  characteristics,  with  poor  development  of 
Bowman's  and  Descemet's  membranes  and  imperfect  laying 
down  of  the  lamellae  of  the  substantia  propria.  The  sclera  is 
thinner  than  normal.  The  iris  may  be  poorly  developed, 
the  pupillary  membrane  retained,  and  the  anterior  chamber 
shallow.  The  rest  of  the  uveal  tract  may  be  normal ;  but  in 
one  eye  it  will  usually  suffer  at  the  expense  of  the  other,  as 
both  eyes  are  seldom  equally  developed.  The  retina  pre- 
sents rosette-like  folds  as  in  the  fetal  state,  and  generally 
shows  greater  or  less  imperfection  in  the  nerve-fiber  and 
ganglion-cell  layers.  This  is  especially  true  of  the  cases  in 
which  the  central  nervous  system  is  greatly  altered.  Normal 
retinas  have  been  described  in  a  few  instances.  The  vitreous 
is  usually  very  small,  owing  to  the  orbital  deformity,  which 
causes  a  very  shallow  globe.  The  optic  nerve  exhibits  all 
variations  from  a  normal  condition  to  absence  of  the  nerve. 
No  characteristic  or  habitual  type  can  be  described  for  any 
of  the  ocular  tissues,  since  they  vary  so  widely  in  different 
eyes.  The  more  carefully  studied  specimens,  as  those  of 
Hayashi,^^  van  Duyse,-^  Gabrielides,-'*  and  Oakden,^^  reveal 
such  departures  from  the  normal  as  one  would  expect  to  find 
in  the  crowded  confines  of  the  cyclopean  orbit.  All  the  tis- 
sues tend  to  be  more  abnormal  in  the  lower  segment  of  the 
globe. 

The  deformity  of  the  orbit  is  essentially  an  absence  of  the 
ethmoid  bone.  The  orbital  processes  of  the  superior  maxilla 
and  the  lacrimal  bone  make  the  floor  of  the  orbit,  and  proc- 
esses of  the  frontal,  or  a  cartilaginous  structure,  make  the  roof. 
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The  greater  part  of  the  orbital  rim  is  made  by  the  zygoma, 
or  the  orbital  processes  of  the  malars  and  the  greater  wings  of 
the  sphenoid.  Obviously,  these  relationships  vary  according 
to  the  very  variable  degree  of  the  cyclopean  deformity. 

5.  Other  Deformities  Associated  with  Cyclopia. — In  order 
for  the  eyes  to  occupy  a  median  position  considerable  dis- 
turbance in  the  relations  of  other  tissues  of  the  head  and  face 
must  take  place.  The  most  conspicuous  of  these  is  the  failure 
of  the  olfactory  apparatus.  The  nose  is  usually  represented 
by  a  proboscis  above  the  cyclopean  eye,  which  the  ancients 
regarded  as  a  penis.  This  protuberance  hangs  from  the  fore- 
head over  the  eye,  presenting  a  dimple  at  its  extremity  which 
marks  the  entrance  to  a  lumen  which  usually  admits  a  probe 
for  several  millimeters.  There  may  be  cartilaginous  tissue 
and  glands  in  the  proboscis  and  occasionally  relics  of  nervous 
tissue,  though  the  olfactory  nerves  are  generally  absent. 
The  ethmoid  fails,  and  the  sphenoid  is  more  or  less  in  abey- 
ance. The  horizontal  process  of  the  frontal  is  unable  to 
descend  and  remains  rudimentary  or  absent.  Dareste^^  has 
explained  the  bony  abnormalities  as  follows:  the  buccal 
orifice  is  limited  below  by  the  inferior  maxillary  branches  of 
the  first  branchial  arch  which  arrive  in  contact  in  the  median 
line,  laterally  by  the  superior  maxillary  branches,  which  are 
buds  from  the  inferior  maxillary.  The  superior  maxillary 
branches  mount  almost  vertically  to  just  below  the  eye, 
turning  slightly  around  the  anterior  part  of  this  organ,  to 
become  applied  and  fused  against  the  lateral  parts  of  the 
frontonasal  process.  The  frontonasal  bud  limits  the  buccal 
orifice  above.  This  opening  is  quadrilateral.  The  eyes 
occupy  the  two  superior  angles  and  are  separated  by  the 
whole  diameter  of  the  frontonasal  bud.  In  case  of  cyclopia, 
the  eye  having  become  situated  in  the  midline,  the  fronto- 
nasal bud  cannot  descend  and  occupy  its  place  between  the 
two  superior  maxillary  branches.  It  remains  above  the  eye, 
where  it  is  more  or  less  modified.     The  superior  maxillary 
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branches  cannot  continue  to  develop.  Not  encountering  the 
frontonasal  bud,  they  remain  below  the  eye  and  unite  with 
each  other.  The  buccal  orifice,  which  normally  has  a  quadri- 
lateral form,  presents  in  cyclopia  a  triangle  with  the  base 
below  and  the  apex  remains  under  the  eye.  This  form  of 
mouth  is  characteristic  of  cyclopia.  The  nasal  fossae  are  not 
separate,  but  become  one  cavity  above  the  eye  and  never 
come  into  contact  with  the  mouth. 

The  anomalies  of  the  brain  in  cyclopia  vary  greatly ;  they 
do  not  correspond  precisely  with  the  degree  of  cyclopia,  since 
the  original  disturbance  may  affect  little  or  much  of  the 
neural  tube.  The  most  typical  changes  are  the  absence  of 
the  olfactory  system  and  chiasm,  and  the  unpaired  hemi- 
spheres and  optic  centers.  The  optic  nerves  may  be  absent, 
with  a  corresponding  failure  of  the  nerve-fiber  and  ganglion- 
cell  layers  of  the  retina.  That  the  causative  factor  may 
operate  upon  the  optic  anlage  alone  is  evident  in  lower  forms 
where  cyclopia  may  exist  with  a  normal  brain.  Lewis^^  and 
Stockard^"^'^^-"  have  found  this  condition  in  the  fish,  fundulus. 
In  man  there  is  always  a  defective  brain.  MalP^  says  that 
the  anatomic  changes  in  cyclopia  can  be  produced  by  remov- 
ing the  structures  represented  along  the  raphe  of  the  medul- 
lary plate  reaching  from  the  mammillary  bodies  to  the 
neuropore.  The  forebrain  and  midbrain  are  narrow  in  pro- 
portion to  the  union  of  the  eyes  and  orbits,  so  that  a  cyclo- 
pean  monster  at  tei-m  may  have  the  brain  of  a  twelve-weeks' 
embryo.  The  hemispheres  are  single;  the  ventricles  are 
fused  into  one  cavity.  Hydrocephalus  is  frequently  present, 
and  the  skull  may  develop  to  full  size  as  a  result  of  the  large 
amount  of  fluid,  even  if  the  brain  is  rudimentary.  Extensive 
failure  of  the  neural  tube  to  develop  may  result  in  anen- 
cephaly  and  absence  of  the  spinal  cord,  as  in  the  case  de- 
scribed in  this  paper.  Black, ^^  in  an  exceedingly  valuable 
study  of  the  central  nervous  system  in  cyclopia,  calls  atten- 
tion to  the  varying  conditions  in  the  forebrain  due  to  me- 
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chanical  reasons  not  at  all  in  accord  with  the  degree  of 
cyclopia.  The  midbrain  will  vary  according  to  the  growth 
inhibition  at  so  early  a  stage  that  it  practically  amounts  to 
absence  of  certain  tissue  anlagen.  Black^^  illustrated  the 
defect  in  his  case  by  the  use  of  one  of  His'  models  of  a  brain 
at  the  end  of  the  fourth  week.  The  telencephalon  is  at  that 
time  a  thin-walled,  unpaired  vesicle.  Marking  out  the  areas 
on  the  ventral  surface  which  will  later  develop  into  the 
corpus  striatum,  rhinencephalon,  pars  optica,  and  pars 
mammillaris  hypothalamica,  and  cutting  out  the  anlagen  ol 
those  tissues  which  have  not  yet  developed,  he  had  left  what 
was  preserved  in  the  brain  of  his  specimen.  Usually  the 
brain  defect  is  so  great  that  human  cyclopean  monsters  can- 
not live.  Ahlfeld^  says  that  they  are  not  viable,  though  von 
HippeP"  refers  to  cases  which  lived  six  weeks,  eighteen 
months,  and  ten  years.  Valenti^^^  stated  that  one  case  lived 
seventy-three  hours.  The  case  living  ten  years  can  scarcely 
be  credited  unless  a  fairly  normal  individual  with  eyes  very 
close  together  was  classed  as  cyclopean. 

Hydr amnios  is  frequent  in  cyclopean  as  in  other  monsters. 
This  is  also  true  of  heart  anomalies,  as  shown  by  the  edema- 
tous tissues  and  fluid  in  the  serous  cavities.  MalP  would 
explain  the  marked  abnormalities  as  evidence  of  not  only  an 
arrested  development  but  an  extensive  histolysis  and  necro- 
sis of  tissues  taking  place  in  the  embryo  as  a  result  of  im- 
paired nutrition. 

Abnormality  of  the  suprarenal  bodies  has  been  found  in 
cyclopia  together  with  absence  of  the  superior  cervical  gan- 
glia. Blessing^''  found  aplasia  of  the  suprarenals  in  each  of 
19  cyclopean  fetuses,  but  did  not  find  the  sympathetic 
ganglia  altered.  He  cautions  against  assuming  the  absence 
of  the  suprarenals,  which  may  be  very  small  and  embedded 
in  fat. 

6.  The  Mechanism  of  Cyclopia. — The  marked  bony  defect 
in  cyclopia  suggested  to  early  observers  a  primary  fault  in 
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the  osseous  system  with  a  secondary  fusion  of  the  eyes. 
Meckel/'^  the  St.  Hilaires/^o.i-^'i  and  Manz*^''  postulated  an 
atrophy  of  the  nasal  apparatus.  Panum^^'^^  considered  the 
failure  of  the  ethmoid  bone  the  essential  cause  of  cyclopia. 
Dursy  thought  that  the  middle  process  of  the  frontal  bone 
did  not  develop  and  so  the  superior  maxillaries  joined.  Bock'' 
suggested  inflammation  affecting  bone  and  periosteum,  with 
fusion  as  the  cause  of  deficient  growth  of  the  anterior  part 
of  the  skull;  this  affected  chiefly  the  ethmoid  and  sphenoid 
in  his  case. 

Ahlfeld-  called  attention  to  the  essential  error  of  all  of 
these  hypotheses  when  he  announced  that  the  embryologic 
seat  of  cyclopia  is  the  brain  and  not  the  skeleton.  According 
to  this  conception,  Hayashi''^  would  explain  cyclopia  as  the 
result  of  a  failure  of  that  part  of  the  brain  which  bears  the 
olfactory  system.  Dareste's''*  theory  of  the  premature  clo- 
sure of  the  cleft  at  the  anterior  end  of  the  neural  tube  has  the 
virtue  of  calling  attention  to  the  brain  rather  than  the  skull 
as  the  primary  seat  of  the  disturbance.  Becker,'-  Gravel- 
lotte-^'  and  Ballantyne^  accepted  this  explanation.  Aschoff^ 
questioned  the  narrowing  of  the  head-piece  of  the  amnion 
as  a  factor  in  the  deformity  of  Dareste's  chicks,  and  suggested 
that  they  probably  had  a  very  early  median  brain  defect. 
Hadlich  expressed  the  same  idea  in  regard  to  cyclopia. 
Richter  stated  that  the  originally  single  brain  anlage  does 
not  divide  in  cyclopia.  Taranetzky  thought  that  the  entire 
front  part  of  the  embryo's  head  is  abnormal  as  a  result  of 
outside  pressure  which  may  be  the  result  of  a  narrow  amnion 
or  of  inflammatory  changes.  Individual  cases  of  cyclopia 
furnish  examples  of  these  causative  factors  and  one  readily 
sees  how  each  of  the  various  associated  deformities  has  im- 
pressed some  observer  with  its  importance.  The  secondary 
place  of  all  bony  abnormalities  in  cyclopia  has  gradually" 
been  established.  It  is  desirable  to  go  a  step  further  and 
concentrate  attention  upon  the  eyes  rather  than  non-ocular 
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tissue.  That  cyclopia  is  not  a  passive  apposition  of  the  eyes 
because  nothing  comes  to  separate  them  but  is  a  fault  in  the 
original  eye-forming  material  is  proved  by  the  experimental 
work  of  Stockard,  to  be  described  later.  This  work  is  part 
of  the  large  contribution  of  experimental  embryologists  to 
the  problem  of  the  mechanism  of  such  monstrosities  as 
cyclopia,  and  will  be  discussed  under  the  separate  heading 
of  modern  experimental  teratogenesis. 

7.  Description  of  the  Author's  Specimen,  a  Cyclopean  Mon- 
ster with  Absence  of  the  Brain  and  Spinal  Cord. — I  am  in- 
debted to  Dr.  S.  W.  Budd,  of  the  department  of  Embryol- 
ogy in  the  Medical  College  of  Virginia,  for  the  privilege  of 
studying  a  cyclopean  monster  which  was  sent  to  him  by  a 
practitioner.  Dr.  Budd  generously  allowed  me  to  dissect 
this  specimen,  instead  of  keeping  it  for  museum  purposes,  and 
aided  in  interpreting  the  embryologic  peculiarities  which  it 
presented.  The  histologic  study  was  made  in  the  labora- 
tories of  embryology  and  pathology  in  the  Medical  College 
of  Virginia. 

The  specimen  was  a  white  female  human  fetus  of  seven 
or  eight  months,  with  a  well-developed  body  excepting  the 
marked  anomalies  of  the  head  and  back.  No  history  accom- 
panied the  specimen,  and  we  know  nothing  of  the  parents 
or  their  other  offspring.  The  fetus  measured  only  28  cm., 
because  of  the  absence  of  the  cranium;  the  legs  and  arms 
were  folded,  and  the  attitude  of  the  body  with  a  flattened 
head  was  very  much  like  that  of  a  frog.  The  head  was  bent 
backward,  allowing  the  chin  and  chest  to  form  a  straight 
line.  The  mouth  was  open,  and  a  large,  thick  tongue  pro- 
truded. A  large  eye  occupied  a  median  position  low  down 
in  the  forehead,  looking  upward;  and  a  proboscis  lay  just 
above  and  behind  the  eye.  A  fungus-like  mass  of  dark-gray 
substance  occupied  the  position  of  the  head,  extending  down 
the  back  to  the  level  of  the  iliac  crests.  Between  this  mass 
and  the  ear  on  each  side  was  a  growth  of  brown  hair.  The 
left  ear  showed  several  dark  pigmented  spots;  otherwise  the 
skin  was  normal.     (Figs.  1,  2,  and  3.) 
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I'ig.  4. — Cross-soct i(jii  of  cyclopcun  oje 
in  celloidin  block. 
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The  palpol)ral  opening  was  lozenge-shaped,  the  fissure 
being  12  mm.  anteroposteriorly  (corresponding  to  the  ver- 
tical width  in  the  normal  position  of  the  eye).  The  two 
upper  Hds  were  fused  into  one,  their  edges  making  one  curved 
Hne  with  its  convexity  backward;  the  lower  lids  (anterior  in 
this  specimen)  united  at  a  rather  sharp  angle  in  the  midline, 
making  a  narrow  cleft.  No  caruncles  were  seen.  The  hds 
bore  delicate  cilia,  but  no  trace  of  puncta  could  be  discovered. 
The  eye  protruded,  the  lids  being  retracted  behind  the 
rounded  border  of  the  anterior  segment  of  the  eye,  which  sat 
like  the  toj)  of  a  nmshroom  upon  a  short  thick  pedicle  which 
constituted  the  posterior  segment  of  the  eye.  This  posterior 
segment,  5  mm.  in  depth,  together  with  the  muscle  cone, 
filled  the  shallow  orbit,  the  flatter  anterior  segment  being 
outside  the  orbit.  The  anterior  flattened  segment  was  prac- 
tically circular,  with  a  diameter  of  28  mm.,  and  varied  in 
color  from  a  deep  brown  to  gray,  to  flesh  color.  Two  corneas 
were  made  out  in  this  exposed  surface.  The  combined 
corneas  measured  15  mm.  by  7  mm.,  the  longer  diameter 
being  transverse;  the  right  cornea  was  of  a  milky  color,  the 
left  fairly  transparent.  A  dark,  gray-brown,  vertical  band 
4  mm.  wide  separated  the  two  corneas.  This  appearance 
suggested  two  pupils  and  irides. 

The  proboscis  measured  18  mm.  in  length,  13  mm.  in 
width,  with  a  constricted  base  8  mm.  wide  attached  firmly 
to  the  deep  tissues  just  behind  (above  in  the  normal  position) 
the  orbit.  Its  lumen  admitted  a  fine  probe  for  a  distance  of 
8  mm. 

The  mass  occupying  the  head  region  extended  3.5  cm. 
down  from  the  base  of  the  proboscis,  had  a  width  of  5  cm., 
and  protruded  backward  3  cm.  from  the  neck.  It  was 
roughly  divided  into  two  masses,  the  left  being  the  larger, 
which  appeared  to  bulge  from  a  sort  of  capsule.  Below  these 
masses  was  a  grayish  tissue,  4.5  x  4.5  cm.  in  extent,  having 
a  parchment-like  feel,  flattened  against  the  spinal  column, 
gradually  fading  into  normal  skin  below  and  at  the  sides. 
One  gets  the  impression  that  the  dura  was  preserved  in  part 
and  covered  a  mass  of  undifferentiated  brain  tissue.  A  small 
amount  of  fluid  was  pressed  from  the  depths  of  this  mass — 
probably  formalin,  in  which  the  specimen  had  been  preserved 
for  a  long  time.    This  entire  mass  was  easily  peeled  away  and 
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revealed  the  practically  entire  absence  of  a  skull  cavit}^  and 
no  spinal  cord  or  canal,  the  vertebrae  being  represented  by 
their  bodies  alone  without  processes  or  laminae.  There  was 
a  marked  kyphosis  in  the  lumbar  region. 

In  order  to  obtain  the  contents  of  the  orbit  uninjured,  the 
upper  lids  were  removed  with  the  roof  of  the  orbit.  This  was 
very  thin  and  small,  since  the  orbit  was  extremely  shallow. 
The  posterior  segment  of  the  eye  was  surrounded  by  a  mass 
of  muscle  and  fat  through  which  two  superior  recti,  two 
inferior  recti,  and  two  external  recti  appeared  to  force  their 
way.  The  identity  of  these  muscles  was  suggested  by  their 
location;  it  was  impossible  to  find  any  nerves  supplying 
them  by  the  tracing  of  which  to  the  brain  one  might  identify 
the  nerves  and  consequently  the  muscles.  No  obliques  were 
found.  The  muscle  tissue  formed  a  short  cone  with  its  apex 
where  the  orbital  foramen  should  be,  and  its  base  just  behind 
the  flattened  and  wide  anterior  segment  of  the  eye.  The 
orbital  contents  were  removed,  together  with  the  root  of  the 
proboscis,  which  was  firmly  attached  to  the  skin  and  deeper 
tissues  immediately  behind  the  orbit.  The  lacrimal  glands 
were  not  found.  An  optic-nerve-like  tissue  extended  5  mm. 
back  of  the  eye,  where  it  was  lost  in  the  apex  of  the  muscle 
cone.     No  optic  foramen  w^as  found. 

Dissection  of  the  face  and  head  region  revealed  a  profound 
alteration  in  the  bony  framework.  The  mouth  was  well 
formed,  the  maxillae  forming  upper  and  lower  jaws  with  well- 
developed  gums.  The  tongue  was  large  and  thick,  filling  the 
mouth  and  protruding.  The  superior  maxillae  were  fused  in 
the  midline,  not  only  by  means  of  their  alveolar  processes  to 
form  the  upper  jaw,  but  the  facial  surfaces  and  nasal  proc- 
esses likewise  met  in  the  midline,  so  that  a  solid  bony  wall 
extended  from  the  mouth  to  the  lower  orbital  rim,  which  was 
formed  by  the  two  maxillae.  The  infra-orbital  foramina  were 
distinctly  made  out,  each  carrying  what  appeared  to  be  a 
nerve.  The  floor  of  the  orbit  was  made  by  the  orbital  sm'- 
faces  of  the  two  superior  maxillae.  The  nasal  cavities  were 
absent  and  there  was  no  trace  of  the  ethmoid,  nasal,  lacrimal, 
palate,  and  turbinate  bones,  or  the  vomer.  The  distorted 
shape  of  the  orbit  made  it  impossible  to  distinguish  a  definite 
roof  and  outer  walls.  The  rim  extended  two-thii'ds  of  the 
way  around,  being  deficient  above;  the  two  superior  maxil- 
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lae,  the  orbital  processes  of  the  malars,  and  the  greater  wings 
of  the  sphenoid  made  up  the  rim.  The  malars  and  greater 
wings  of  the  sphenoid  constituted  what  were  regarded  as  the 
outer  walls,  A  thin  bony  structure,  which  was  the  only  sug- 
gestion of  a  frontal  bone,  covered  the  Vjack  part  of  the  orbit 
above  the  apex  of  the  muscle  cone  and  apparently  repre- 
sented a  roof. 

The  zygoma  was  well  developed,  and  the  malar  bones  and 
squamous  portion  of  the  temporals  were  practically  normal. 
The  petrous  portion  of  the  temporals  was  small  and  the 
mastoid  portion  normal.  The  body  of  the  sphenoid  was 
distorted  so  that  no  definite  sella  turcica  and  clinoid  proc- 
esses could  be  distinguished;  the  lesser  wings  were  absent. 
The  bony  development  was  greater  on  the  right  than  on  the 
left  side.  The  posterior  boundary  of  the  shallow  skull 
cavity  was  made  by  a  fused  mass  of  bone  presenting  a 
median  body  and  two  lateral  processes.  This  could  not  be 
identified  certainly  as  a  rudimentary  occipital  bone  or  atlas, 
or  both.  Each  lateral  process  bore  an  articular  surface,  con- 
vex below,  but  there  was  no  definite  articulation  with  the 
solid  bony  spinal  column.     The  parietals  were  absent. 

The  thymus  gland  measured  28  x  18  mm.,  with  the  long 
axis  transverse.  Its  anterior  surface  was  furrowed  horizon- 
tally '  by  a  large  venous  trunk  representing  the  common 
cardinal  vein  and  two  vertical  branches  of  this  vein.  The 
lungs  were  flat  and  contained  no  air.  The  heart  was  very 
anomalous  in  shape,  being  39  mm.  transversely  and  27  mm. 
vertically,  instead  of  the  usual  vertical,  cone-shaped  fetal 
heart.  The  blood-vessels  were  normal,  with  the  exception 
of  the  greatly  enlarged  common  cardinal  vein  and  the  dis- 
proportion in  size  of  the  two  common  carotid  arteries,  the 
left  being  much  larger  than  the  right.  This  fact  is  interesting 
in  view  of  the  better  development  of  the  right  segment  of 
the  eye  and  the  right  half  of  the  bones  of  the  skull.  The 
attempt  has  been  made  to  correlate  these  differences  in 
development  with  differences  in  blood  supply,  as  has  been 
mentioned  in  discussing  the  embryologic  theory  of  terato- 
genesis. 

The  abdominal  cavity  sho^ved  the  usual  large  fetal  liver, 
measuring  6x6  cm.,  normal  kidneys,  but  no  visible  supra- 
renal bodies.    Biessing^^  has  warned  against  the  assumption 
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of  absence  of  these  bodies  which  may  be  concealed  in  the 
perirenal  fat.  There  was  evidently  a  great  aplasia,  if  not 
absence,  of  the  suprarenals  in  this  specimen.  No  spleen  or 
stomach  was  found  in  the  abdominal  cavity.  A  very  striking 
anomaly  above  the  diaphragm  explained  this  circumstance. 
In  a  separate  compartment  bounded  by  the  diaphragm  below 
and  a  smaller  structure  similar  to  the  diaphragm  above, 
separating  this  intermediate  cavity  from  the  thorax,  were 
found  the  stomach  and  spleen,  as  proved  by  histologic  exam- 
ination. The  spleen  measured  18  x  18  mm.,  being  roughly 
divided  into  three  lobes,  the  largest  being  twice  the  size  of 
each  of  the  others.  Apparently  this  anomaly  represents  a 
failure  of  descent  of  the  pleuroperitoneal  membrane  which 
is  one  of  the  structures  destined  to  enter  into  the  formation 
of  the  diaphragm,  so  that  the  stomach  and  spleen  lay  be- 
tween two  leaves  of  the  diaphragm. 

The  Levaditi  stain  of  liver  tissue  showed  no  spirocheta 
pallida,  nor  was  there  other  evidence  of  congenital  syphilis. 
The  peripheral  nervous  system  was  normal  except  for  the 
head  region. 

Histologic  Examination. — The  entire  specimen  had  been 
preserved  in  formalin.  The  orbital  contents  were  dehydrated 
in  alcohol,  embedded  in  celloidin,  and  sectioned  serially  from 
top  to  bottom,  the  sections  varying  from  15  to  20  microns  in 
thickness.  Tissues  were  treated  similarly  from  the  proboscis, 
the  fungus-like  growth  on  the  head  and  back,  the  lids,  the 
internal  ear,  and  the  abdominal  organs  which  showed  pecu- 
liarities. The  lid  tissue  was  embedded  in  paraffin.  The 
following  stains  were  used:  hematoxylin  and  eosin,  phospho- 
tungstic  acid  hematoxylin,  van  Gieson,  Pal-Weigert,  toluidin 
blue,  Golgi,  and  Mallory's  neurogha  stain.     (Fig.  4.) 

In  the  lids  and  conjunctiva  no  abnormalities  were  seen 
except  the  absence  of  puncta  and  canaliculi  and  caruncles. 
The  conjunctiva  was  devoid  of  adenoid  tissue,  as  one  would 
expect  in  the  fetus  and  new-born  infant. 

The  corneas  showed  a  decided  difference  in  development, 
the  right  being  thicker  than  the  left,  and  having  its  layers 
better  differentiated.  The  central  portion  of  each  cornea 
was  very  thin,  measuring  132^ microns  in  the  center  of  the 
right  cornea  and  91.3  microns  in  the  center  of  the  left.  The 
thinning  took  place  abruptly  at  the  lateral  sclerocorneal 
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junction  in  the  case  of  the  left  cornea,  hut  was  more  j^rudual 
in  the  rifi;iit,  so  tliat  only  ahout  one-half  of  tlie  diameter  of 
the  cornea  was  ex('essi\-ely  thin.  The  ine(iiai)  |)()rlion  of  the 
two  corneas  passed  gradually  into  the  interveninj^  sclera, 
which  was  likewise  very  thin.  An  occasional  blood-vessel 
was  seen  in  the  ])eri})hery  of  the  corneas.  The  epithelial  layer 
was  absent  over  most  of  the  surface.  In  a  few  sections  it  was 
four  cells  (ie{^j);  more  often  one  or  two  cell  layers  were  seen. 
Exposure  and  possibly  trauma  may  explain  the  scant  epi- 
thelium. Only  at  the  far  perii)hery  was  there  an  approach 
to  the  adult  thickness  of  this  layer.  The  left  cornea  was 
more  denuded  of  e|)ithelium  than  the  right.  liowman's 
membrane  was  well  developed  only  at  the  lateral  periphery 
of  the  corneas.  Its  maximum  thickness  was  11.4  microns. 
It  gradually  thinned  and  disaj)j)eared  shortly  median  to  the 
iris  angle.  The  left  cornea  showed  a  poorer  develoj)ment  of 
this  layer  than  the  right.  The  substantia  propria  was  im- 
perfectly ditTerentiated  from  the  sclera,  ha\ing  a  less  regular 
disposition  of  its  lamelhe  than  nonnal.  Its  greater  richness 
in  nuclei,  as  compared  to  the  adult  cornea,  is  to  be  expected 
in  the  fetal  eye.  The  staining  of  the  substantia  propria  by 
van  Gieson's  method  indicated  well  its  poor  diiTerentiation. 
It  stained  almost  as  deeply  as  the  sclera,  whereas  normal 
cornea  stains  nuich  less  deeply.  The  deeper  staining  char- 
acteristic of  ordinary  connective  tissue  was  more  evident  in 
the  left  cornea.  Descemet's  membrane  was  exceedingly  thin 
where  visible,  and  in  most  sections  was  not  seen.  The  endo- 
thelium showed  as  a  single  layer  of  cells  in  the  right  cornea 
in  most  sections,  but  was  not  usually  distinguishable  in  the 
left  cornea  from  a  non-cellular  granular  deposit  upon  the 
posterior  corneal  surface. 

The  sclera  varied  nmch  in  dilTerent  areas.  The  portion 
intervening  between  the  two  corneas  was  highly  vascular  and 
thin,  measuring  less  than  0.25  nun.  The  lateral  portions 
adjacent  to  the  corneas  bulged  into  a  connective-tissue  mass 
3.5  nun.  in  width.  This  area  corresponded  to  tlie  rounded 
and  rather  sharp  bonier  of  the  protruding,  flattened  anterior 
segment  of  the  globe  already  described.  Schlenmi's  canal 
was  seen  in  the  lateral  portions,  but  was  absent  in  the  median 
sclera  between  the  corneas  and  in  the  ui)per  and  lower  quad- 
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rants.     The  posterior  segment  of  the  sclera  was  of  normal 
width. 

The  anterior  chambers  were  shallow  and  free  of  abnormal 
contents,  with  the  exception  of  a  granular  coagulum  adj  acent 
to  the  cornea.  The  iris  angles  were  of  the  normal  late-fetal 
type. 

The  irides  were  poorly  developed  in  their  lateral  halves, 
and  very  rudimentary  in  their  median  halves.  No  muscle 
tissue  was  made  out.    No  pupillary  membrane  was  seen. 

The  ciliary  bodies  exhibited  similarly  a  better  develop- 
ment in  the  lateral  portions  and  were  smaller  in  their  median 
portions.  The  meridional  fibers  of  the  ciliary  muscles  were 
more  conspicuous  than  the  circular  fibers.  The  crowded 
aspect  of  the  structures  where  the  two  eyes  were  fused  in 
the  midline  was  in  strong  contrast  to  the  freer  development 
of  the  lateral  portions  of  the  eyes. 

The  choroid  was  normal  in  the  anterior  A)ortion.  In  the 
posterior  portion  it  consisted  of  a  broad  layer  which  was 
composed  chiefly  of  a  very  loose  reticular  structure,  becoming 
more  dense  as  it  fused  with  the  sclera,  and  a  vascular  portion 
next  to  the  pigment  epithelium  having  engorged  vessels 
which  presented  a  fairly  clear  division  into  choriocapillaris 
and  a  large  vessel  layer.  There  was  no  pigment  in  the 
choroid,  the  chromatophores  not  containing  pigment  gran- 
ules in  fetal  life.  The  pigment  epithelium  was  generally  ad- 
herent to  the  choroid,  though  the  retina  was  detached. 

The  lenses  were  very  small,  but  otherwise  normal  except 
for  the  position  of  the  left  lens,  which  was  entirely  below  the 
horizontal  plane  in  the  inferior  half  of  the  globe,  and  the 
absence  of  zonular  fibers.  The  maximum  diameters  of  the 
right  lens  were  5x3  mm. ;   of  the  left  lens,  4.5  x  2.5  mm. 

The  vitreous  chamber  was  much  diminished  in  size.  Its 
fetal  characteristics  were  not  observed;  the  vascular  system 
was  nowhere  seen.  The  partial  separation  into  two  chambers 
was  everywhere  indicated  by  the  two  retinas  and,  in  the 
lowermost  portion  of  the  globe,  by  an  irregular  tongue  of 
connective  tissue  which  ran  anteroposteriorly  in  the  liiidline. 
The  rough  division  into  two  eyes  indicated  larger  diameters 
and  better  development  of  the  structures  of  the  right  than 
of  the  left  segment.  The  less  orderly  development  of  the 
lower  portion  of  each  segment  accords  with  the  usual  obser- 
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vation  that  cyclopean  eyes  fuse  mainly  in  the  region  of  the 
fetal  cleft.  No  (;olol)onia  or  colo})oniatous  cyst  was  found, 
however,  in  this  specimen. 

The  retinas  were  detached  in  most  of  their  extent.  In 
general  they  followed  the  contour  of  the  vitreous  chamber 
from  the  lateral  ciliary  bodies  backward  to  the  region  of  the 
posterior  pole  of  the  eye,  and  from  there  curved  forward 
running  parallel  to  each  other  toward  the  median  ciliary 
bodies.  In  the  upper  half  of  the  globe  the  retinas  approached 
the  normal  appearance.  The  scant  and  small  ganglion-cells 
and  the  absence  of  a  nerve-fiber  layer  were  the  principal 
abnormalities.  A  more  natui'al  arrangement  of  the  retinal 
layers  was  noted  in  the  anterior  than  in  the  posterior  portion. 
Adjacent  to  the  papilla  there  was  much  folding,  giving  an 
appearance  somewhat  suggestive  of  rosette  formation.  In 
this  region  the  nuclear  and  granular  layers  were  all  exces- 
sively broad  and  in  places  poorly  defined,  presenting  an 
edematous  appearance.  The  same  condition  was  observed 
here  and  there  throughout  the  extent  of  the  retina,  more 
especially  in  the  lower  portion  of  the  globe.  Occasionally 
cross-sections  of  retinal  vessels  were  seen,  which  in  a  few 
instances  were  accompanied  by  a  slight  perivascular  round- 
cell  accumulation.  No  fovea  was  made  out.  The  rods  and 
cones  were  well  preserved  in  places,  but  frequently  they  were 
indistinct.  The  more  distorted  portions  of  the  retina  showed 
a  predominance  of  neuroglia.  This  was  strikingly  evident  in 
sections  stained  by  Mallory's  neuroglia  stain.  One  hesitates, 
however,  to  state  that  there  was  an  actual  excess  of  neuroglia; 
it  may  be  that  the  scantier  nervous  elements  allowed  the 
relative  excess  of  supporting  tissue  to  assume  larger  pro- 
portions without  an  absolute  increase  of  this  tissue.  The 
special  stain  for  neuroglia  disclosed  the  fact  that  the  simi- 
larity of  the  retinal  folds  to  rosettes  was  only  superficial. 
The  ganglion-cells  were  nowhere  of  normal  size  and  staining 
properties.  Nissl  granules  could  not  be  brought  out  b}''  the 
toluidin  blue  method.  The  position  of  this  layer  was  occu- 
pied by  small  cells  whose  nuclei  were  similar  to  those  of  the 
inner  nuclear  layer,  but  stained  less  deeply  with  nuclear 
stains.  Only  rarely  could  a  cell  body  approximating  the 
size  and  shape  of  a  ganglion-cell  be  distinguished.  No  nerve- 
fibers  were  made  out  with  certainty.     The  position  which 
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they  should  occupy  was  either  not  filled  or  was  assumed  by 
neuroglia  fibrils. 

The  optic  nerve  apparently  was  altogether  lacking.  The 
nerve-like  structure  seen  macroscopically  was  composed  of 
connective  tissue  and  bore  the  central  retinal  vessels.  This 
tissue  was  carried  forward  in  the  form  of  a  tongue  of  meso- 
derm already  mentioned  as  traversing  the  back  part  of  the 
floor  of  the  globe,  indicating  the  partial  division  into  two 
eyes. 

The  orbital  tissues  consisted  of  normal  striated  muscle 
and  a  large  amount  of  fat.  On  each  side  of  the  globe,  em- 
bedded in  fat,  were  cross-sections  of  glands  which  corre- 
sponded in  structure  to  the  lacrimal  glands.  This  tissue  was 
very  scant ;   macroscopically  no  lacrimal  glands  were  found. 

The  ciliary  nerves  were  nowhere  found;  the  blood-vessels 
were  abundant  in  the  orbital  tissues  and  the  eyes,  except  for 
the  scant  retinal  system,  but  these  vessels  could  not  be 
traced  back  to  brain  vessels.  A  few  vessels  were  surrounded 
by  a  small  round-cell  accumulation. 

The  proboscis  was  composed  of  normal  skin  with  hair- 
follicles,  sweat-glands,  fat,  blood-vessels,  and  a  loose  reticular 
subcutaneous  tissue.  The  basal  portion  contained  cartilage. 
The  lumen  was  lined  by  stratified  squamous  epithelium. 
A  few  blood-vessels  were  surrounded  by  round-cell  accumu- 
lations.   No  olfactory  nerves  were  found. 

The  mass  of  tissue  occupying  the  head  region  was  com- 
posed of  thin-walled  blood-channels  with  a  neuroglia  frame- 
work and  occasional  cells  which  approximated  the  size  and 
shape  of  nerve-cells,  but  showed  no  Nissl  granules  with  the 
toluidin  blue  stain. 

The  decalcified  petrous  bone  contained  a  normal  cochlea 
with  red  blood-cells  in  its  cavity.  No  semicircular  canals  or 
nerves  were  found. 

Interpretation  of  the  Monstrosity. — The  specimen  described 
corresponds  in  general  with  the  human  cyclopean  monsters 
reported  in  the  literature.  In  the  clumsy  nomenclature  of 
teratology  it  is  an  example  of  cyclo-exencephalo-rachischisis. 
The  double  character  of  the  median  eye  with  greater  de- 
formity in  its  lowermost  part  is  the  usual  condition  when  the 
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eyes  reach  a  moderate  degree  of  development.  The  damage 
to  the  brain  and  spinal  cord  is  out  of  proportion  to  the  dam- 
age to  the  optic  vesicles.  Cleland's^^-^^  observation  is  of 
interest  in  this  connection.  He  found  that  dropsy  occurred 
later  and  caused  more  injury  in  cyclopia  than  in  anencephaly. 
It  is  probable  that  the  central  nervous  system  in  this  speci- 
men developed  at  first  proportionally  to  the  eyes,  but  was 
later  destroyed  by  a  great  accumulation  of  cerebrospinal 
fluid  with  subsequent  rupture.  The  fungus-like  growth 
occupying  the  position  of  the  brain  shows  that  some  difTer- 
entiation  into  nervous  tissue  has  occurred.  That  the  vas- 
cular system  has  been  developed  in  the  head  region  is  evident 
from  the  abundant  blood  supply  to  most  of  the  orbital  tis- 
sues, although  no  connection  exists  any  longer  between  the 
great  vessels  of  the  neck  and  the  ocular  circulation.  The 
possibility  that  an  inflammatory  process  is  responsible  for 
the  failure  of  development  in  this  specimen  is  suggested  by 
the  round-cell  infiltration  about  blood-vessels  in  the  retina, 
muscle  cone,  and  proboscis;  this  is  a  very  occasional  ap- 
pearance and  of  very  slight  degree. 

The  better  development  of  the  cranial  bones  on  the  right 
side  and  of  the  right  segment  of  the  eye  is  not  in  accord  with 
the  better  development  of  the  left  carotid  artery.  Probably 
too  much  stress  is  laid  upon  a  correlation  of  blood  supply 
with  the  growth  of  embryonic  tissues.  An  attempt  to  corre- 
late the  abnormalities  in  this  specimen  with  Assheton's'*-* 
dictum  that  the  superior  growing  point  of  the  embryo  gives 
rise  to  the  brain,  medulla,  heart,  and  foregut,  while  all  the 
rest  of  the  body  is  derived  from  the  inferior  growing  point,  is 
not  altogether  successful.  The  central  nervous  system,  in- 
cluding the  eyes,  was  involved,  and  the  heart  was  very 
abnormal  in  shape;  but  the  failure  in  development  of  the 
diaphragm,  with  the  consequent  displacement  of  the  stomach 
and  spleen,  and  the  apparent  absence  of  the  suprarenal 
bodies,  cannot  be  associated  with  the  embryonic  foregut. 
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The  chief  abnormalities  accord  with  Assheton's  theory  and 
also  with  Adami's^  conception  that  cyclopia  is  a  ''superior 
polar  hypogenesis,"  as  will  be  explained  later;  but  it  is 
evident  that  the  faulty  development  in  this  specimen  is  not 
confined  to  those  parts  dominated  by  the  growth  center  of 
the  head  end  of  the  embryo.  In  addition,  the  diaphragm 
has  failed  to  complete  its  descent,  and  the  pleuroperitoneal 
membrane  seems  to  have  lagged  behind,  making,  with  the 
rest  of  the  diaphragm,  a  compartment  containing  two  organs 
which  should  have  been  in  the  abdominal  cavity;  and  the 
suprarenal  bodies  are  not  seen,  as  is  very  frequently  the  case 
in  cyclopia,  No  explanation  can  be  offered  for  the  latter 
fact.  Whether  a  defect  in  the  cervical  sympathetic  ganglia 
is  associated  with  the  failure  of  the  suprarenals  could  not  be 
determined  in  this  specimen  because  of  the  age  and  condition 
of  the  tissues. 

The  degree  of  development  of  the  eye  structures  indicates 
that  the  fetus  was  at  least  seven  months  old.  The  most  im- 
portant abnormality  is  the  practical  absence  of  ganglion- 
cells  and  nerve-fibers  from  the  retina  and  the  mesodermal 
character  of  the  optic-nerve-like  structure  behind  the  globe. 
The  disputed  question  of  the  origin  of  these  tissues  will  be 
discussed  among  the  problems  of  embryology  suggested  by 
the  study  of  cyclopean  specimens.  It  is  believed  that  the 
failure  of  these  tissues  is  part  of  the  wide-spread  destruction 
of  the  central  nervous  system  in  human  cyclopia,  and  that 
it  does  pot  justify  the  theory  that  these  tissues  depend  upon 
the  optic  centers  in  the  brain  for  their  growth.  It  is  note- 
worthy that  the  retinal  circulation  is  scant  and  the  retinal 
layers  deriving  nutrition  from  this  circulation  parth^  failed, 
whereas  the  other  ocular  blood  supply  is  abundant. 

The  median  face  structures  are  entirely  absent  except  for 
the  scant  cartilage  and  the  equivalent  of  a  single  nasal  cavity 
in  the  proboscis.  The  olfactory"  nerves  are  absent,  as  are  all 
the  other  cranial  nerves.  The  mouth  does  not  show  a  tri- 
angular shape,  as  Dareste  thought  it  must  inevitably  do  in 
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cyclopia.  The  high  degree  of  normal  development  of  the 
body  in  general,  aside  from  the  head,  back,  and  upper  por- 
tion of  the  face,  bears  out  the  impression  that  there  was  an 
early  evolution  of  the  central  nervous  system  which  was 
subsequently  destroyed  by  hydrocephalus. 

8.  Modern  Experimental  Teraiogenesis. — The  third  stage 
in  the  modern  history  of  teratology,  according  to  Piersol,®^ 
is  by  far  the  most  important  period,  in  that  it  marks  the 
removal  of  many  problems  from  the  realm  of  speculation  to 
the  realm  of  fact.  Probably  no  question  concerning  mon- 
strosities illustrates  this  better  than  the  question  of  the 
origin  and  meaning  of  cyclopia. 

The  early  experimental  methods  of  dealing  with  chick 
embryos  have  been  described.  Further  investigations  by 
Driesch"  and  Loeb,''^  using  the  sea-urchin  eggs,  of  Schultze^® 
with  frog  eggs,  and  of  Wilson  with  amphyoxus  eggs,  proved 
that  double  monsters  can  be  produced  by  mechanical  and 
chemical  means.  Mall,^^  Becker,^^  and  Stockard^'-^  have  de- 
scribed at  length  the  various  experiments  of  von  Pfluger, 
Roux,  Born,  Hertwig,  Spemann,  Morgan,  Schaper,  and 
others,  who  have  dealt  with  general  problems  of  teratogene- 
sis.  Certain  experiments  especially  interest  the  student  of 
cyclopia.  The  addition  of  chemicals  to  the  sea  water  in 
which  fish  embryos  are  grown  gives  rise  to  a  variety  of  mon- 
sters. Herbst'''^  found  that  lithium  salts  caused  the  blasto- 
derm of  the  sea-urchin  eggs  to  invert;  Morgan"^  made  the 
same  observation  upon  frog  eggs.  Loeb,^-  using  a  1.5  per 
cent,  aqueous  solution  of  potassium  chlorid  in  the  sea  water 
in  which  he  grew  fundulus  eggs,  noted  that  the  heart,  though 
developed,  did  not  beat,  and  the  blood-vessels  had  an  irreg- 
ular lumen,  like  a  chain  of  beads.  He  considered  this  con- 
dition due  to  a  lack  of  normal  blood-pressure.  Similar  con- 
ditions are  found  in  human  embryos,  according  to  ]\lall. 
Morgan  and  Tsuda"^  found  that  0.6  per  cent,  sodium  chlorid 
prevented  the  closure  of  the  blastopore,  and  a  great  number 
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of  monsters  resulted.  Hertwis;,^''^^  using  the  same  method, 
found  delayed  gastrulation  and  spina  bifida  in  frogs.  Similar 
delay  in  the  closm-e  of  the  anterior  end  of  the  neural  tube 
produced  anencephaly.  This  observation  is  of  particular 
interest  because  it  is  precisely  opposite  to  the  theoretic  ex- 
planation of  Dareste,  which  has  been  discussed  earlier  in  this 
paper,  namely,  that  a  premature  closure  of  the  anterior  cleft 
of  the  neural  tube  is  responsible  for  cyclopia  and  the  grave 
brain  defects  which  accompany  this  deformity.  Hertwig^^ 
found  that  0.7  per  cent,  sodium  chlorid  produced  spina 
bifida  in  every  case  of  ajcolotl  (1896).  This  experience  no 
doubt  led  Hertwig  to  the  conclusion  that  every  ovum  has 
the  power  to  become  a  monster,  a  dictmn  pronounced  so 
emphatically  by  Mall  in  various  contributions  in  recent  years. 
Spemann^°'-  constricted  eggs  of  triton  during  the  two-cell  or 
later  stages  by  a  fine  thread  tied  about  the  ckcumference  of 
the  fii'st  cleavage  plane.  Double-headed  monsters  with 
cyclopia  resulted.  Lewis,^^  using  fundulus  eggs,  pricked  the 
anterior  end  of  the  embryonic  shield,  squeezing  out  some 
material  by  pressure  after  the  needle  was  withdrawn.  Little 
or  no  regeneration  of  nervous  tissue  occurred,  and  cj'clopia 
resulted.  Lewis  beheved  that  the  eyes  fused  as  a  result  of 
the  absence  of  tissue  which  should  lie  between  them. 

Stockarcfs  Experivients. — The  remarkable  contributions  of 
C.  R.  Stockard  between  1907  and  1913  taken  together  con- 
stitute an  array  of  facts  and  logical  deduction  from  facts 
which  place  cyclopia  on  a  definite  basis.  Pm'suing  the  plan 
of  Hertwig,  ]\lorgan,  and  Loeb,  Stockard^°^-  ^"^  utilized  vari- 
ous metallic  salts  in  varying  proportions  in  sea  water  in  which 
he  grew  the  eggs  of  the  teleost  fish,  Fundulus  heteroditus. 
jMagnesium  salts  were  the  only  ones  which  regularly  pro- 
duced a  specific  type  of  monster,  cyclopia.  Spemann^"^  had 
already  produced  cyclopia  in  an  amphibian  (triton).  Stock- 
ard^°^  produced  the  first  typical  cyclopean  fish  (1907)  and 
gave  the  first  example  of  the  consistent  production  of  a 
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vertebrate  monster  by  changing  the  ohemieal  environment 
of  the  embryo.  By  using  an  excess  of  magnesium  chloric!  in 
sea  water  he.  produced  cyclopia  in  50  per  cent,  of  his  em- 
bryos."^ A  19/60  molecular  solution  of  magnesium  chlorid 
was  the  optimum  proportion.  Weaker  and  stronger  solu- 
tions produced  fewer  cyclopean  fish,  showing  that  neither  a 
chemical  effect  nor  osmotic  pressure  is  the  cause  of  the  mon- 
strous development.  Stockard"°  thinks  the  effect  is  toxic, 
the  magnesium  having  an  inhibitory  or  anesthetic  effect 
which  prevents  the  outpushing  of  the  optic  tissues.  The 
cyclopean  condition  was  evident  in  from  sixty  to  seventy 
hours.  The  eggs  were  then  placed  in  normal  sea  water,  and 
continued  to  grow  and  hatch  normally.  All  grades  of  cy-. 
clopia  appeared,  the  eye  being  ventromedian,  looking  for- 
ward and  slightly  downward.  The  embryos  were  normal 
except  for  the  eyes,  nose,  and  mouth.  Some  had  a  rudimen- 
tary eye  and  some  no  eye.  Stockard  emphasized  the  fact 
that  the  various  degrees  of  eye  defect  were  not  different 
stages  in  an  embryo,  but  represented  different  embryos.  The 
cyclopean  defect  is  foreshadowed  in  its  final  condition  when 
the  optic  vesicle  first  separates  itself  from  the  brain.  After 
separation  of  the  normal  from  the  cyclopean  embryos,  the 
former  never  exhibited  cyclopia  later,  though  kept  in  the 
magnesium  solution.  No  subsequent  fusion  of  the  two  optic 
vesicles  or  cups  took  place  after  that  time  (time  of  the  first 
appearance  of  the  optic  vesicles).  The  cyclopean  fish 
hatched  more  slowly,  but  they  appeared  to  see,  and  lived  as 
long  as  the  yolk-sac  lasted  (ten  days  in  two  cases).  The 
optic  outpushings  appeared  at  thirty  hours,  when  the  brain 
was  still  a  solid  mass  of  cells  without  a  central  ventricle. 
This  is  important  in  view  of  Dareste's  theory,  already 
quoted.  All  teleosts  should  be  cyclopeans,  if  Dareste's 
theory  were  correct.  Stockard  refers  in  this  connection  to 
Spemann's  observation  of  his  cyclopean  tritons  with  an  open 


364  Hill:   Cyclopia. 

neural  tube,  which  is  hkewise  inconsistent  with  Dareste's 
theory. 

In  order  to  remove  all  possibility  of  acting  upon  the  eggs 
before  segmentation  has  begun,  Stockard  applied  the  mag- 
nesium solution  at  later  times  and  found  that  he  could  pro- 
duce cyclopia  at  the  32-cell  stage.  This  effectually  put  an 
end  to  the  theory  of  the  germinal  origin  of  this  monstrosity. 

Stockard"-'  at  this  time  (1909)  corrected  his  earlier  im- 
pression that  "the  fusion  of  the  two  components  may  take 
place  at  different  periods,"  and  insisted  that  "no  fusion  of 
the  eyes  takes  place  after  they  are  once  clearly  given  out 
from  the  brain."  This  statement  deserves  emphasis,  for  it 
Xiiarks  a  radical  departure  from  the  position  held  by  pre- 
ceding writers  on  cyclopia,  a  position  to  which  even  Spe- 
mann^°^  appears  to  have  returned  recently.  The  great  con- 
tribution of  Stockard  is  the  definite  and  conclusive  proof 
that  cyclopia  is  not  a  fusion  of  two  eyes  as  a  result  of  the  loss 
of  intervening  non-ocular  tissue,  but  a  failure  of  separation 
of  the  original  optic  anlage,  with  the  result  that  non-ocular 
tissue  cannot  find  a  place  to  develop  in  the  midline.  One  of 
the  last  words  of  MalP^  before  his  untimely  death  was  an 
enthusiastic  statement  of  this  positive  contribution  to  exact 
embryologic  knowledge  which  he  credits  to  Stockard. 

The  question  immediately  suggests  itself  as  to  the  ex- 
planation of  the  astonishing  effect  of  magnesium  salts  upon 
the  embryo.  Stockard  has  avoided  dogmatic  utterances  all 
through  his  writings.  He  merely  suggests  that  magnesium 
is  known  to  exert  an  inhibitory  effect  upon  muscle  tissue 
and  to  be  anesthetic  to  both  vertebrate  and  invertebrate 
animals.  He  thinks  that  this  anesthetic  effect  accounts  for 
the  lack  of  energy  on  the  part  of  optic  vesicles  to  push  out 
to  lateral  positions,  which  in  its  end  result  is  equivalent  to  a 
pressure  from  without.  Pursuing  this  idea  of  anesthetic 
effects  upon  nervous  tissue,  Stockard""  experimented  with 
alcohol,  ether,  and  chloretone,  and  found  the  latter  two  pro- 
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duced  general  retardation  of  growth,  while  alcohol  and  mag- 
nesium were  more  localized  and  specific  in  their  action.  Al- 
cohol produced  from  90  per  cent,  to  98  per  cent,  of  abnormal 
eyes,  usually  cyclojiean;  only  a  few  of  the  fish  developed  to 
hatching  and  could  swim.  In  one  series,  5  per  cent,  alcohol 
in  sea  water  produced  146  ophthalmic  monsters  with  only 
three  fish  with  two  separate  eyes.  It  appeared  that  magne- 
sium affected  chiefly  dynamic  processes,  such  as  the  out- 
pushing  of  the  optic  vesicles.  Only  anesthetics  produced 
eye  defects,  in  Stockard's  experience.  Other  salts  and  sugar 
solutions  failed. 

Stockard's  observations  naturally  give  rise  to  speculation 
in  regard  to  the  possible  production  of  monstrosities  in  the 
human  embryo  by  means  of  substances  circulating  in  the 
mother's  blood.  Hertwig"*^  raised  this  question  in  1896. 
MalF  and  Stockard^"  suggested  the  possibiUty  that  the 
tendency  of  a  woman  to  produce  monsters  might  be  lessened 
by  correcting  uterine  disorders  and  removing  toxins  from 
the  maternal  blood.  Beck^^  has  advised  against  the  use  of 
mineral  salts  and  alcohol  in  pregnancy.  The  older  experi- 
ments of  Charles  Fere,'-^  a  pupil  of  Dareste,  had  the  advan- 
tage of  dealing  with  such  teratogenic  agents  as  might  operate 
in  the  human  body.  He  injected  into  the  chicken  egg  solu- 
tions of  various  alcohols,  tetanus  toxin,  toxins  of  swine 
plague,  bacillus  pyocyaneus  and  hog  cholera,  and  products 
of  human  tuberculosis.  All  these  substances  increased  the 
number  of  monstrous  embryos  to  a  high  degree,  as  compared 
to  controls.  He  found  a  direct  relation  between  the  toxic  and 
teratogenic  powers  of  these  poisons.  In  general,  the  gravity 
of  the  defects  increased  with  the  intensity  and  duration  of 
the  disturbing  cause.  Agents  which  had  a  teratogenic  effect 
on  the  embryo  in  an  early  stage  had  a  pathologic  effect  in  a 
later  stage.  This  observation  accords  well  with  Mall's  belief 
in  the  essential  similarity  of  pathologic  ova  and  small  mon- 
sters.   While  the  possibility  of  preventing  monstrous  births 
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in  the  human  race  by  the  application  of  experimental  knowl- 
edge, such  as  Fere  and  Stockard  have  contributed,  is  not  yet 
a  reality,  it  is  perhaps  reasonable  to  hope  that  practical  re- 
sults may  be  attained  in  the  future.  Such  an  event  would  be 
a  happy  outcome  of  a  variety  of  study  which  has  been  far 
removed  from  the  realm  of  the  practical. 

9.  The  Classification  of  Cyclopia.- — Isidore  Geoffrey  St. 
Hilaire^'-^  was  the  first  to  show  that  monsters  conform  to  some 
definite  order  and  can  be  classified  as  Linnaeus  classified 
plants.  According  to  his  classification  cyclopia  belongs  to 
the  family  of  "cyclocephahens"  in  the  order  of  "monstres 
autosites,"  and  has  subdivisions  according  to  the  portion 
of  the  face  involved,  as  ethmocephaly,  cebocephaly,  rhino- 
cephaly,  cyclocephaly,  and  stomocephaly.  Gravelotte^^ 
modified  this  classification,  making  one  general  division  of 
monstrosities  to  include  arrests  of  development  of  the  first 
cerebral  vesicle,  including  typical  cyclopia,  atypical  cyclopia, 
and  anophthalmia.  Of  typical  cyclopia  he  described  five 
degrees,  which  are  similar  to  the  description  of  Bock  already 
quoted. 

Ballantyne^  presented  a  logical  classification  slightly 
modified  from  Tarufii.^-^  His  two  chief  divisions  are  mono- 
somatous  and  polysomatous  monsters.  The  latter  include 
the  various  kinds  of  twins,  triplets,  etc.  The  monosomatous 
division  is  subdivided  into  pantosomatous,  merosomatous, 
and  heterotaxic.  Cyclopia  is  a  merosomatous  monster,  and, 
in  the  language  of  the  most  common  and  generally  accepted 
classification  of  ''monstra  in  excessu"  and  "monstra  in 
defectu,"  of  course  cyclopia  comes  in  the  latter  division. 
Adami^  and  Stockard^^^  feel  that  this  simple  division  of 
monstrosities  into  two  broad  classes  is  convenient  and  suffi- 
cient. Of  the  monsters  in  defectu,  Stockard"^  makes  two 
subdivisions:  (a)  Certain  organs  fail  to  complete  themselves, 
as  in  cleft-palate,  hare-lip,  and  faulty  heart  development; 
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(6)  certain  paired  organs  occur  singly  or  without  mates,  as 
in  cyclopia. 

Adami's  Growing-point  Hypothesis. — Adami^  has  attempted 
to  obviate  the  difficulties  in  classification  by  means  of  a  single 
hypothesis,  relating  to  the  so-called  "growing  points"  of  the 
embryo.  Fischel  has  stated  that  the  head  and  trunk  centers 
are  formed  early  in  the  embryo  and  that  from  these  two 
centers  the  entire  individual  is  derived.  Adami  discussed 
the  method  of  growth  in  plants  from  two  primary  growing 
points,  the  superior  giving  rise  to  the  stalk  and  appendages. 


Fig.  5. — To  illustrate  Adami's  "Growing-Point"  hypothesis  as  applied  to 
cyclopia. 

1  Represents  the  normal,  the  black  portion  (III)  being  the  optic  tissues 
after  lateral  extension.  2  Represents  the  cyclopean  defect,  the  intervening 
median  portions  (I  and  II)  being  absent.     (After  Adami.) 

the  inferior  giving  rise  to  the  root,  all  parts  being  derived 
from  these  two.  Mother  cells  give  off  daughter  cells  which 
persist  as  a  vegetative  layer;  other  cells  given  off  at  right 
angles  to  the  former  plane  become  functional  cells  of  the 
stem  and  root.  Secondary  growing  points  occur.  According 
to  this  explanation,  Fischel's  head  and  trunk  centers  are  the 
superior  and  inferior  growing  points.  These,  once  formed, 
do  not  grow,  but  are  projected  apart.  Successive  daughter 
cells  given  off  from  these  give  origin  to  different  segments  of 
the  body  and  their  contained  tissues,  some  daughter  cells 
becoming    secondary    growing    points    for    lateral    organs. 
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Assheton'*'^has  demonstrated  the  superior  and  inferior  grow- 
ing points  in  the  rabbit,  frog,  and  chick.  He  found  that  the 
brain,  medulla,  heart,  and  foregut  develop  from  the  superior 
growing  point,  and  all  the  rest  of  the  body  from  the  inferior. 
In  animals  the  primary  growing  points  cease  to  function  as 
soon  as  the  anlage  or  matrix  of  the  main  axis  is  laid  down. 
Further  increase  in  length  is  only  by  intercalation.  If  this 
were  not  the  case,  there  would  be  a  mass  of  tissue  with  no 
function,  as  happens  in  epignathus  and  congenital  sacral 
teratomata.  These  tumors  are  epi-,  meso-,  and  hypoblast, 
since  they  originate  early  in  embryonic  life,  before  differen- 
tiation has  occurred.  Epignathus  projects  from  the  mouth, 
originating  at  the  sella  turcica,  where  the  superior  growing 
point  is  located  in  the  developed  organism;  congenital  sacral 
teratoma  is  similarly  located  at  the  inferior  growing  point  in 
the  perineal  region  behind  the  rectum.  Adami  thus  gives 
the  first  logical  explanation  of  the  location  of  so-called  "fetal 
inclusions."  His  hypothesis  is  quoted  freely  here  because  of 
its  general  acceptability  to  teratologists,  for  whom  it  explains 
many  difficulties,  and  because  of  its  application  to  cyclopia 
in  the  light  of  Stockard's  work.  Adami  would  explain 
cyclopia  as  an  abnormality  of  defect,  being  a  "polar  hypogen- 
esis,"  "due  to  premature  exhaustion  of  the  growing  point,  or 
arrested  growth  of  the  same,  at  a  period  when  the  mother 
cells  for  the  superior  portion  of  the  body  and  most  of  the 
head  have  been  given  off.  It  is  not  that  the  lateral  parts 
undergo  fusion  in  the  midline,  having  crowded  out  and 
arrested  the  growth  of  the  more  median  superior  regions; 
those  regions  have  never  developed,  and  the  lateral  parts 
have  never  been  other  than  in  apposition."  Adami's  hy- 
pothesis has  the  virtue  of  simplicity,  and  it  explains  many 
questions  of  teratology  which  are  not  adequately  accounted 
for  by  the  various  complex  theories  which  have  been  ad- 
vanced from  time  to  time.  Moreover,  it  has  certain  definite 
anatomic  facts  to  substantiate  it,   the   "growing  points" 
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having  been  localized  in  some  animals.  Stockard^^**  does  not 
accept  it  in  detail,  but  acknowledges  the  value  of  its  applica- 
tion to  cyclopia,  where  it  accords  with  the  facts  of  experi- 
.ment.  The  "exhaustion  of  the  growing  point"  is  substan- 
tially the  same  conception  as  Stockard's  "anesthetic"  action 
of  magnesium  salts  and  alcohol  upon  the  fish  embryo. 

Cyclopia  belongs,  therefore,  among  the  "monstra  in 
defectu,"  being  due  to  arrested  development  of  the  region 
of  the  superior  growing  point  of  the  embryo,  a  "polar  hypo- 
genesis,"  as  a  result  of  which  the  optic  tissues  do  not  push 
lateralward  and  become  separated  into  two  eyes. 

10.  Problems  of  Normal  Embrijology. — 1.  The  Position 
of  the  Optic  Anlage. — The  most  important  question  in  the 
embryology  of  the  eye  which  has  been  clarified  by  the  study 
of  cyclopia  is  the  question  of  the  original  position  of  the  eye- 
forming  material  in  the  lorimitive  nervous  system,  Huschke,'*'* 
in  1832,  stated  that  the  eyes  are  primarily  single  and  push 
out  from  a  median  position,  separating  into  two  eyes.  He 
apparently  did  not  distinguish  sharply  between  the  anlage 
of  the  eyes  and  the  rest  of  the  forebrain.  Dareste-°  quoted 
Huschke  without  disapproval,  but  nearly  every  later  writer 
on  cyclopia  has  contradicted  Huschke,  sometimes  with  scant 
courtesy.  In  general  his  theory  has  been  dismissed  as  not  in 
accord  with  newer  embryologic  facts.  On  the  supposition 
that  the  ej^es  are  originally  lateral,  cyclopia  has  been  re- 
garded as  a  fusion  of  the  eyes  resulting  from  the  absence  of 
intervening  tissues.  Emphasis  was  thus  laid  upon  the  non- 
ocular  tissues.  Experimental  injury  to  the  eye-forming 
material  in  the  medullary  plate  at  very  early  embryonic 
stages  revealed  that  the  eyes  themselves  are  at  fault  and  that 
cyclopia  exists  before  the  eyes  separate  from  the  brain.  Spe- 
mann'"-^  was  thus  led  to  abandon  the  theory  of  fusion  after 
this  separation  has  taken  place,  and  postulate  a  fusion 
within  the  medullary  plate  before  the  eyes  have  pushed  out. 
In  his  latest  papers  he  opposes  Stockard's  conclusion  that 

24 
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the  eye  is  originally  median,  though  his  own  experiments 
seem  consistent  with  this  conclusion.  Stockard^^*  and  MalP 
have  both  confessed  theu'  inability  to  follow  Spemann's 
reasoning.  Lewis'^^  experiment  of  removing  median  tissue 
with  a  needle  and  getting  cjTlopean  eyes  would  favor  the 
theory  of  a  fusion  brought  about  by  the  absence  of  inter- 
vening non-ocular  tissue.  Stockard"^  suggests,  however, 
that  ocular  tissue  may  have  been  injured  in  these  experi- 
ments. A  strong  argument  against  the  theory  that  non- 
ocular  tissue  is  primarily  at  fault,  allowing  the  eyes  to  fuse, 
is  the  fact  that  the  cyclopean  eye  is  smaller  than  two  normal 
eyes.  If  the  eyes  are  not  at  fault  originally,  they  should 
equal  the  sum  of  two  eyes  when  fused.  Stockard  has  proved 
that  the  cyclopean  condition  is  present  at  the  earliest  stage 
at  which  it  can  possibly  be  recognized;  that  there  is  no  evi- 
dence that  eyes  which  have  once  been  separate  have  fused 
later;  that  cyclopia  exists  when  the  eyes  are  still  closely 
attached  to  the  brain ;  that  the  cyclopean  eye  comes  off  from 
the  brain  in  its  final  condition. 

So  convincing  was  the  accumulated  evidence  in  favor  of 
the  median  position  of  the  anlage  that  Stockard"^  carried 
out  a  series  of  experiments  on  the  salamander,  Amblystoma 
punctatum,  cutting  out  portions  of  the  medullary  plate  to 
determine  just  what  part  of  this  plate  is  essential  to  the 
production  of  eyes.  After  removing  lateral  portions  of  the 
medullary  plate  in  30  embryos  he  found  that  24  developed 
both  eyes,  while  6  showed  absence  of  one  eye.  In  only  one 
of  these  were  both  eyes  absent ;  in  this  case  the  cut  was  more 
median  than  was  intended.  Nine  embryos  had  a  narrow 
median  atrip  removed  from  the  anterior  portion  of  the  medul- 
lary plate.  Four  showed  entire  absence  of  the  eyes.  In  four 
others  the  eyes  were  highly  defective.  In  one  embryo  the 
eyes  approached  a  normal  condition;  in  this  case  the  strip 
of  tissue  removed  was  exceedingly  narrow.  It  is  to  be  noted 
that  the  removal  of  a  median  strip  should  produce  cyclopia. 
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according  to  the  theory  that  this  deformity  is  due  to  the 
absence  of  tissue  between  the  anlagen  of  laterally  placed 
eyes;  but  cyclopia  did  not  occur.  Stockard  concludes: 
"The  eye  anlage  in  the  medullary  plate  occupies  an  antero- 
median position,  as  shown  by  the  various  abnormalities  in- 
curred when  this  region  is  cut  away.  The  failure  to  injure 
the  development  of  the  eyes  in  the  great  majority  of  cases 


Fig.  6. — A  diagrammatic  cross-section  through  the  brain  and  optic  cups  in  an 
imaginary  case  in  which  the  optic  connections  are  lateral  with  median  brain 
tissue  originally  lying  between  the  eye  anlagen.  The  future  optic  fibers  (OF) 
growing  along  the  optic  stalks  as  paths  reach  the  lateral  points  on  the  brain 
from  which  the  stalks  arose,  and  then  enter  the  brain  tissue  before  having 
formed  the  cross.  Continuing  to  grow,  the  optic  nerves  meet  and  cross  in  the 
median  plane.  The  cross  is  within  the  brain  itself  and  lies  above  the  median 
mass  of  tissue  w'hich  has  always  existed  between  the  eyes.  No  vertebrate 
brain  exhibits  such  a  condition.     (After  Stockard.) 

where  the  lateral  portions  of  the  medullary  plate  are  removed 
by  operation  indicates  further  that  the  eye  anlagen  do  not 
occupy  lateral  positions  during  this  stage  of  development." 
Stockard  discusses  further  the  necessary  development  of  the 
optic  stalks  on  the  assumption  that  the  eyes  are  originally 
lateral.  As  the  walls  of  the  neural  tube  mount  up  and  brain 
tissue  comes  to  lie  below  the  original  lateral  aspect  of  the 
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medullary  plate,  the  optic  stalks  would  necessarily  be  within 
the  brain  and  not  below  it,  a  condition  which  never  occurs. 
The  evolution  of  the  neural  tube,  leaving  the  optic  nerves 
and  chiasm  below  and  outside  the  brain,  is  possible  only  if 
the  eye-forming  material  is  originally  median,  occupying  a 
position  in  the  medullary  plate  which  is  not  disturbed  by 
the  development  of  the  lateral  tissues  as  they  grow  upward. 


Fig.  7. — A  sketch  representing  the  actual  outhnes  of  a  cross-section  through  the 
brain  and  eyes  of  a  late  fish  embryo.  The  optic  nerves  (OF)  cross  below  and 
outside  the  brain  and  are  surrounded  by  cells  derived  from  the  original  optic 
stalks.     (After  Stockard.) 

Thus  the  logic  of  the  situation  and  experimental  facts 
support  Stockard's  belief  that  the  tissue  from  which  the  eyes 
develop  is  originally  in  the  midline  of  the  medullary  plate  at 
its  anterior  end.  Mall,*^^  in  his  last  contribution,  states  that 
Lewis  told  him  that  only  a  few  cells  separate  the  eye  anlagen 
in  the  midline.  The  difference  between  Lewis  and  Stockard, 
after  all,  is  a  question  of  the  most  minute  histology  of  the 
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early  embryo,  and  whether  we  shall  speak  of  the  "anlagen" 
separated  by  a  few  cells  or  the  ''anlaj^e"  of  the  eyes,  the  fact 
seems  clearly  established  that  the  eyes  originate  from  a 
primordiuni  median  in  position  in  the  medullary  plate  and 
not  lateral.  This  fact  is  exceedingly  important  for  the  under- 
standing of  cyclopia  and  of  the  normal  infracerebral  position 
of  the  optic  nerves  and  chiasm  in  the  mature  state. 

It  is  to  be  observed  in  all  deductions  from  experimental 


Fig.  8. — A  diagrammatic  cross-section  through  tlie  brain  and  optic  cups  of  an 
early  embryo,  with  all  of  the  median  ventral  medullary  tissue  represented  as 
being  part  of  the  optic  stalks.  The  future  fibers  of  the  optic  nerves  (OF)  follow 
the  optic  stalks  to  the  median  plane,  where  they  cross  and  afterward  enter  the 
brain  to  pursue  their  course  as  the  optic  tracts.  The  optic  cross  is  entirely 
beneath  and  outside  the  brain.     (After  Stockard.) 

work  that  precisely  the  same  conditions  cannot  be  postulated 
for  widely  differing  species.  All  human  embryology  suffers 
from  this  element  of  uncertainty  because  our  knowledge  is 
based  largely  upon  the  study  of  lower  forms  of  life.  It  may 
fairly  be  said,  however,  that  in  the  early  stages  of  embryonic 
life  there  is  a  practical  identity  in  the  various  species,  and  the 
criticism  to  which  much  of  animal  experimentation  is  liable 
does  not  apply  to  deductions  from  embryologic  study.  How- 
ever widely  adult  human  eyes  may  differ  from  those  of  fishes, 
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the  early  embryonic  status  of  the  neural  tube  and  the  an- 
lagen  of  organs  developing  from  its  anterior  extremity  must 
be  practically  identical  throughout  the  vertebrate  realm. 

2.  The  Origin  of  the  Optic  Nerves. — It  is  no  doubt  gener- 
ally believed  that  the  optic  nerve  is  derived  from  the  gan- 
glion-cells of  the  retina.  This  is  a  logical  conception  in  accord 
with  the  facts  of  neurologic  anatomy,  viewing  the  optic  nerve 
as  a  sensory  nerve  transmitting  impulses  to  the  brain,  or  as 
a  cerebral  tract  (which  is  more  correct)  representing  a  sen- 
sory neuron  of  the  third  order.  There  is  not,  however,  a 
unanimous  opinion  in  the  literature.  As  late  as  1904  Mayou^^ 
described  the  retina  and  optic  nerve  of  an  anencephalous 
specimen  and  concluded,  from  the  faulty  development  of 
the  nerve-fiber  and  ganglion-cell  layers  of  an  otherwise 
normal  retina,  that  the  axis-cylinders  constituting  the  optic 
nerve  are  derived  from  cells  of  the  primary  optic  centers  and 
not  from  the  retina.  The  older  anatomists  apparently  held 
the  same  opinion.  Jaboulay^^  reviewed  the  subject  in  1886 
and  referred  to  the  quadrigeminal  bodies  as  the  source  of  the 
optic  nerves  in  the  writings  of  Morgagni,  Winslow,  Zinn, 
Gall,  Magendi,  and  Meckel ;  the  quadrigeminal  and  genicu- 
late bodies,  in  the  opinion  of  Sappey  and  Huguenin.  Mar- 
shall and  Kolliker  thought  that  the  nerves  are  centrifugal. 
Some  of  the  text-books  merely  state  that  the  optic  stalks 
give  rise  to  the  nerves. 

Jaboulay,^-^  in  his  important  monograph,  called  attention 
to  the  value  of  cases  of  anencephaly,  on  the  one  hand,  and 
of  microphthalmos  with  normal  brain,  on  the  other  hand,  in 
clarifying  the  subject.  He  quoted  Pierrot's  conclusion  that 
the  optic  nerves  have  a  certain  autonomy,  as  exhibited  in 
anencephaly  with  intact  optic  nerves.  Jaboulay  found  that 
normal  optic  nerves  did  not  occur  with  microphthalmos  and 
anophthalmos,  though  a  normal  brain  existed.  He  con- 
cluded that  the  retina  exerts  a  trophic  influence  upon  the 
nerve.     Oakden^^  studied  two  anencephalous  fetuses,  using 
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normal  eyes  of  fetuses  of  the  same  age  as  controls.  He  found 
no  wide  departure  from  the  normal;  the  nerve-fiber  layer 
of  the  retina  was  thinner  in  the  brainless  cases  and  the  gan- 
glion-cells were  fewer.  Manz*''  stated  that  the  eye  in  anen- 
cephaly  differs  from  the  normal  only  in  the  absence  of  nerve- 
fibers  from  the  optic  nerve  and  retina.  Vaschide  and  Vur- 
pas^^^  found  a  normal  retina  in  an  anencephalic  cyclopean 
monster.  The  careful  staining  methods  used  by  these 
authors  make  their  observation  valuable.  Lewis''^  trans- 
planted the  optic  vesicles  of  amblystoma  into  an  abnormal 
location  in  the  same  embryo  and  into  older  embryos,  and 
found  that  optic  nerve-fibers  developed.  Similar  experi- 
ments on  Rana  palustris  gave  the  same  result.  Stockard^^^ 
found  that  abnormal  eyes  of  fundulus,  disconnected  from  the 
brain,  grew  nerve-fibers  which  passed  through  the  pupil, 
taking  the  path  of  least  resistance,  according  to  Stockard's 
suggestion. 

Following  the  well-known  investigations  of  Cajal,  authors 
have  very  generally  accepted  the  retinal  origin  of  the  greater 
portion  of  the  fibers  which  constitute  the  optic  nerves.  The 
standard  text-books  state  that  these  nerves  are  centripetal, 
originating  from  the  ganglion-cells.  The  more  elaborate 
statements  refer  to  smaller  numbers  of  centrifugal  fibers  in 
addition  to  the  preponderant  visual  fibers  which  are  centripe- 
tal. Thus.  Piersol  says  that  there  are — (1)  Fibers  going 
toward  the  retina,  originating  in  the  brain  from  cells  of  the 
primary  optic  centers  or  from  sympathetic  neurons,  which 
probably  carry  vasomotor  impulses  to  the  retinal  blood-ves- 
sels; and  (2)  perhaps  fibers  by  way  of  a  center  in  the  medulla 
pass  from  the  retina  and  may  convey  indirectly  to  the  third 
nerve  nucleus  the  impulses  resulting  in  pupillary  movements. 

The  observations  upon  anencephalic  specimens  are  ex- 
tremely variable.  Unquestionably  some  of  the  lower  verte- 
brates can  develop  a  perfect  optic  nerve  in  the  absence  of  a 
brain.    There  is,  in  other  words,  an  autonomy  possessed  by 
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the  retina.  In' higher  forms  it  is  scarcely  possible  that  the 
embryonic  nervous  system  can  be  so  profoundly  altered 
within  very  narrow  limits  that  certain  parts  are  destroyed 
while  adjacent  parts  escape  entirely.  It  is  not  reasonable  to 
expect  a  perfectly  normal  retina  in  anencephaly.  It  is  much 
more  probable  that  the  nerve-fiber  and  ganglion-cell  layers 
of  the  retina  share  in  a  wide-spread  damage  to  the  nervous 
system  than  that  they  fail  because  the  primary  optic  centers 
are  absent.  With  this  conception  in  mind,  one  is  not  sur- 
prised at  the  variable  case  reports  in  the  literature.  The 
retinal  damage  may  be  very  little  or  very  great.  Where  there 
is  but  little  diminution  in  the  size  of  the  nerve-trunk  and  the 
nerve-fiber  layer  of  the  retina  it  may  be  possible  that  the 
centrifugal  fibers  alone  are  absent  as  a  result  of  failure  of  the 
brain  tissues  which  give  origin  to  *hese  fibers. 

The  evidence  obtained  from  the  study  of  poorly  developed 
eyes  with  normal  brains,  and  of  well-developed  eyes  accom- 
panied by  extensive  brain  defects,  points  to  the  dependence 
of  the  optic  nerves  upon  the  retina  rather  than  the  brain. 
Eyes  with  grave  developmental  defects  do  not  have  well- 
developed  optic  nerves,  however  normal  the  brain  may  be; 
eyes  which  approach  the  normal,  even  with  the  defects  in- 
herent in  cyclopia,  often  show  a  partial  development  of  the 
optic  nerves  which  occasionally  approximates  the  normal. 
While  it  cannot  be  claimed  that  conclusive  proof  of  the 
retinal  origin  of  the  optic  nerves  is  obtained  from  a  study  of 
monstrous  eyes,  it  may  be  stated  that  the  evidence  is  con- 
sistent with  the  logical  belief  that  these  nerves,  in  so  far  as 
their  preponderant  visual  fibers  are  concerned,  are  the  out- 
growth of  the  ganglion-cells  of  the  retina. 

S.  The  Self-differentiation  of  the  Crystalline  Lens. — The 
crystalline  lens  is  a  peculiar  structure  in  many  respects. 
Apparently  it  has  not  always  had  an  intimate  relationship 
with  the  eye,  but  was  once  an  independent  organ,  perhaps 
sensory  or  designed  to  focus  light  upon  the  brain  wall  before 
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the  eye  was  evolved  as  a  separate  visual  organ.  Originating 
outside  the  optic  cup,  and  eventually  coming  to  occupy  an 
intra-ocular  position,  its  dependence  upon  the  influence  of  a 
surface  ectoderm  and  an  optic  cup  seems  evident.  The  old 
idea  that  the  lens  pushes  the  optic  vesicle  before  it,  making 
an  optic  cup,  scarcely  needs  mention,  as  it  is  generally  dis- 
credited. Lewis^^  expressed  what  is  perhaps  the  most  gener- 
ally accepted  view  when  he  said  that  "the  lens  is  neither  self- 
originating  nor  self-determining,  but  is  dependent  for  its 
origin,  its  size,  its  differentiation,  and  its  growth  on  the  in- 
fluence of  the  eye."  He  found  that  in  Rana  sylvatica  the 
optic  cup  gave  rise  to  a  lens  from  its  own  tissues  if  prevented 
from  stinmlating  a  lens  from  the  ectoderm  of  the  body  wall. 
In  Rana  palustris,  on  the  contrary,  optic  cups  failing  to  come 
in  contact  with  the  ectoderm  did  not  form  lenses.  Stockard"^ 
did  not  find  lenses  when  the  optic  cups  were  deeply  buried 
away  from  the  ectoderm,  in  fundulus.  There  is  evidently  a 
difference  in  various  species  in  the  ability  of  the  optic  cup  to 
develop  a  lens  from  its  own  tissues.  The  well-known  ten- 
dency of  salamanders  to  form  a  new  lens  when  the  old  one  is 
removed  or  pushed  back  into  the  vitreous,  or  the  iris  injured, 
is  not  shared  by  most  animals.  Applying  his  theory  of  de- 
pendent lens  formation  to  cyclopia,  Herbst^*^  said  that  "if  the 
lens  really  developed  independently  of  the  optic  cup,  then  in 
the  case  of  median  cyclopia  the  two  lateral  lenses  should  arise 
in  their  usual  positions;  but  they  do  not,  and,  furthermore, 
the  Cyclopean  cup  gets  a  lens  from  ectoderm  out  of  the  usual 
lens-forming  region."  MencP-^"-"^  and  Spemann  have  dis- 
cussed the  problem  of  the  crystalline  lens  in  numerous  valu- 
able contributions. 

Spemann'°^  and  Lewis^^  concluded  that  no  localization  of 
lens-forming  material  occurs  in  any  given  area  of  ectoderm, 
but  that  lens  formation  is  due  to  stimulation  of  ectoderm 
through  contact  with  the  optic  vesicle  or  cup  (in  amphibians). 
Spemann'"^  found  later  (1912)  that  several  varieties  of  frog 
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produced  lenses  independently  of  an  optic  cup,  and  suggested 
that  King's^^  experimental  animals  might  have  shown  lenses 
if  they  had  been  allowed  to  live  longer.  King  had  concluded 
that  the  lens,  in  Rana  esculenta,  was  entirely  dependent  upon 
the  optic  cup.  Stockard,^^^'^^^  however,  showed  in  fundulus 
that  lenses  occurred  without  a  trace  of  an  eye,  that  lenses 
occasionally  appeared  in  the  usual  lateral  position  when  the 
eye  was  median;  and  one  of  his  specimens  was  an  incomplete 
diprosopus  with  three  eyes  and  one  additional  lens.  He  also 
found  that  the  size  and  shape  of  the  lens  were  often  out  of 
accord  with  that  of  the  optic  cup;  the  smallest  trace  of  an 
optic  cup-like  structure  sufficed  to  develop  a  lens  if  in  con- 
tact with  the  surface  ectoderm,  though  this  ectoderm  was 
far  removed  from  the  usual  lens-forming  area.  Stockard 
concluded  from  these  observations  that  the  lens  may  be  self- 
differentiating,  but  that  the  optic  cup  exerts  a  much  stronger 
influence  for  the  production  of  a  lens  than  the  innate  ten- 
dency of  the  ectoderm  to  produce  an  independent  lens.  There- 
fore, he  believes  that  the  injury  done  to  the  ectoderm  in 
removing  the  optic  vesicles  by  experimental  methods  may 
be  sufficient  to  destroy  the  limited  capacity  of  the  ectoderm 
to  form  a  lens ;  he  would  not  conclude  from  such  experiments 
that  the  ectoderm,  uninjured,  has  no  power  to  produce  a  lens 
when  the '  optic  vesicle  is  removed.  Stockard^^^  found  the 
separate  lenses  in  cyclopean  fishes  to  be  anterior  to  the  eye 
most  often.  The  lens-forming  power  would  seem  to  diminish 
from  the  anterior  tip  of  the  head  backward.  The  trunk 
ectoderm  did  not  give  rise  to  lenses.  Spemann^"^  likewise 
failed  to  get  lenses  from  the  back  ectoderm  of  frogs  by  trans- 
planting the  optic  anlage  to  this  location. 

Stockard's  conservative  statement,  based  on  the  large 
material  observed,  may  be  accepted  as  a  fair  conclusion. 
The  crystalline  lens  possesses  a  certain  degree  of  indepen- 
dence, perhaps  a  relic  of  its  original  separate  existence.  It  is 
most  often,  however,  found  in  intimate  relation  to  an  optic 
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cup  whose  power  to  stimulate  lens  growth  in  overlying  head 
ectoderm  is  much  greater  than  the  tendency  of  the  ectoderm 
to  grow  a  separate  lens. 

11.  Conclusions. — Cyclopia  is  a  monstrosity  of  the  type 
known  as  monstra  in  defectu,  being  the  result  of  a  failure  in 
development  of  the  anterior  end  of  the  embryonic  nervous 
system.  According  to  Adami,  this  may  be  considered  a 
superior  polar  hypogenesis  affecting  the  region  of  the  superior 
growing  point  of  the  embryo. 

Cyclopia  is  not  a  germinal  defect,  but  is  a  developmental 
defect  resulting  from  some  detrimental  influence  acting  upon 
the  embryo  after  cell  division  has  begun.  The  damaging 
agent  seems  to  act  by  exerting  an  inhibitory  or  anesthetic 
effect  upon  the  embryonic  nervous  tissue. 

Dareste's  widely  accepted  theory  that  cyclopia  is  the 
result  of  a  premature  closure  of  the  anterior  orifice  of  the 
neural  tube  has  been  abundantly  disproved.  Amniotic  bands 
as  a  cause  of  cyclopia  are,  in  the  words  of  Mall,  a  myth  of 
teratology. 

In  lower  forms  of  life  the  cyclopean  defect  may  be  sharply 
delimited,  but  in  man  and  the  higher  vertebrates  it  is  part  of 
an  extensive  defect  of  the  nervous  system  which  may  ap- 
propriately be  termed  cyclocephaly. 

Cyclopia  is  not  the  result  of  a  failure  of  intervening  non- 
ocular  tissue  to  develop,  allowing  two  lateral  eyes  to  come 
together.  It  is  the  result  of  damage  to  the  eye-forming 
material  in  the  medullary  plate,  by  which  separation  and 
lateral  extension  of  the  eyes  are  prevented.  The  failure  of 
non-ocular  tissue  to  develop  is  the  result  and  not  the  cause  of 
cyclopia. 

The  study  of  monstrosities  and  pathologic  ova  offers  hope 
that  these  calamities  can  be  prevented  if  pathologic  uterine 
conditions  and  substances  in  the  maternal  circulation  which 
are  toxic  to  the  embryo  are  removed. 

The  study  of. cyclopean  eyes  and  experiments  suggested 
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by  this  study  indicate  that  the  eye-forming  material  is  me- 
dian and  not  lateral  in  the  anterior  portion  of  the  medullary 
plate  of  the  embryonic  nervous  system.  Practically,  a  single 
optic  anlage  exists,  from  which  two  eyes  develop  by  lateral 
outpushings.  Whether  a  few  cells  in  the  midline  intervene 
betw^een  the  two  halves  of  this  anlage,  according  to  Lewis, 
or  no  such  separation  exists,  according  to  Stockard,  is  a 
question  of  little  practical  importance. 

The  logical  opinion  that  the  optic  nerves  originate  from 
the  ganglion-cells  of  the  retina  rather  than  from  cells  of  the 
brain  is  strengthened  by  the  study  of  cyclopean  specimens 
in  which  the  brain  is  absent  or  rudimentary. 

The  study  of  cyclopean  eyes  in  lower  vertebrates  indicates 
a  degree  of  independence  on  the  part  of  lens-producing 
ectoderm  of  the  head  end  of  the  embryo.  This  self-differen- 
tiation of  the  crystalline  lens  is,  however,  a  much  less  potent 
factor  than  the  influence  of  the  optic  vesicle  upon  lens  pro- 
duction. 
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MOOREN'S  ULCER   OF  THE   CORNEA:    A   HISTO- 
LbOIC  REPORT.* 

M.  FEINGOLD,  M.D., 

New  Orleans,  La. 

Enough  cases  of  Mooren's  ulcer  of  the  corneaf  have  been 
reported  since  that  first  case  seen  by  Bowman  and  since  the 
classic  clinical  picture  was  created  by  Mooren  to  make  the 
clinical  side  of  the  disease,  in  all  its  aspects,  sufficiently 
familiar  to  ophthalmologists.  But  we  are  still  considerably 
in  the  dark  as  to  some  sure  and  successful  method  of  treat- 
ment, mainly  because  the  question  of  etiology  is  entirely 
unsolved.  A  thorough  understanding  of  the  underlying 
histologic  changes  would  greatly  advance  our  knowledge  in 
this  direction  if  we  had  more  and  exhaustive  histologic  re- 
ports. The  only  authors  reporting  on  this  question  are  Law- 
ford,  Krey,  Hillemanns,  Schmidt-Rimpler,  Asayama,  Lister, 
Kiribuchi,  Ogiu,  Hayashi,  de  Schweinitz,  Rochat,  Ichikawa, 
Epalza,  Mayou,  Masuda.  Not  all  of  these  reports,  however, 
are  quite  satisfactory,  because  in  a  disease  so  often  malig- 
nantly progressive  excision  of  a  small  piece  of  the  advancing 
ulcer  edge  is  of  no  sufficient  help  to  arrive  at  the  correct  un- 
derstanding of  the  condition,  and  because  the  eye  would 
present  only  the  last  stages  of  the  process  when  conditions 
would  make  removal  of  the  whole  eye  necessary.  To  add  to 
the  knowledge  of  this  side  of  this  strange  disease  is  the  pur- 
pose of  this  communication. 

*  Candidate's  thesis  for  membership  accepted  by  the  Committee  on  Theses. 

t  The  term  "rodent  ulcer"  without  any  further  quaUfications,  such  as 
Mooren's,  ought  best  be  avoided  as  leading  to  confusion.  Thus  Davidson's 
paper  on  Radium  Treatment  of  Rodent  Ulcer  (Trans.  Ophth.  Soc.  U.  K., 
1906,  xxvi,  303)  has  erroneously  been  quoted  among  the  literature  of  Mooren's 
ulcer,  though  dealing  with  epithelioma  only.  "Chronic  serpiginous  ulcer" 
is  also  likely  to  create  disorder. 
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History:  Ben  B.,  farm  laborer,  colored,  aged  twenty-eight 
years,  called  at  the  Out-Patient  Department  of  the  Charity 
Hospital  September  5,  1917,  complaining  that  his  left  eye 
had  been  inflamed  and  the  sight  failing  for  one  and  one-half 
months.  On  this  occasion  a  small,  crescent-shaped  ulcer  of 
the  left  cornea  at  the  lower  nasal  limbus  was  fomid.  V.R.E. 
=  20/20;  L.E.  =  20/70.  He  soon  absented  himself  from  ob- 
servation until  November  23,  1917,  when  he  returned  be- 
cause the  pain  in  the  left  eye  had  been  more  severe  for  a  week. 
The  left  cornea  appeared  somewhat  smaller  and  irregular  in 
outline,  and  a  crescentic  ulcer  surrounded  its  lower  margin, 
beginning  about  4  mm.  above  the  horizontal  meridian  on  the 
nasal  side,  and  ending  about  1  mm.  above  the  horizontal 
meridian  on  the  temporal  side.  The  ulcer  was  2  to  2.5  mm. 
wide  at  its  widest  place  below  and  was  truly  crescentic  having 
narrow  pointed  ends  adjoining  the  nasal  and  temporal  limbus 
respectively.  Its  limbus  margin  was  slightly  sinuous;  the 
corneal  margin,  on  the  other  hand,  formed  an  almost  con- 
tinuous uniformly  curved  line.  The  corneal  edge  of  the  ulcer 
was  very  steep,  perpendicular,  and  gave  the  impression  of 
being  slightly  undermined  here  and  there.  The  floor  of  the 
ulcer  was  uneven  and  fairly  translucent,  grayish;  here  and 
there,  especially  near  the  pointed  ends,  a  small,  yellowish, 
necrotic  mass  was  seen  on  the  floor;  in  several  places  blood- 
vessels from  the  limbus  extended  onto  the  floor  of  the  ulcer; 
in  other  places  the  floor  was  covered  with  a  thin,  gelatinous 
mass-like  granulation  tissue.  The  remaining  cornea  was 
almost  perfectly  clear,  excepting  for  a  thin,  bluish,  faint  and 
uniform  opacity  at  the  corneal  margin  of  the  ulcer.  The 
epithelium  was  slightly  defective,  and  this  only  in  the  area 
adjoining  the  edge  of  the  ulcer.  The  whole  cornea  gave  the 
impression  as  if  it  had  become  ectatic,  and  the  anterior 
chamber  was  deeper  below  because  the  thin  floor  of  the  ulcer 
had  given  away  to  the  intra-ocular  pressure.  The  cornea 
was  markedly  anesthetic.  Iris  and  pupil  were  apparently 
normal.  Tension  normal  to  palpation  (Fig.  1).  Vision  5/30. 
Bacteriologic  examination  of  smear  and  culture  as  well  as 
blood  Wassermann  were  negative.  No  examination  for 
intestinal  parasites  was  made.  In  spite  of  various  modes  of 
treatment,  such  as  optochin,  1  per  cent,  balsam  of  Peru 
ointment,  tincture  of  iodin,  2  per  cent,  nitrate  of  silver,  elec- 
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trie  and  thermocautery  applied  loeally  at  different  periods, 
and  internal  treatment  with  mercury  and  iodids,  the  condi- 
tion grew  continuously  worse  and  the  patient  suffered  in- 
tensely at  times.  More  than  once  did  it  appear  as  if  the  new 
treatment  instituted  would  give  good  results,  but  the  hopes 
were  each  time  only  short  lived.  For  external  reasons  no 
transplantation  of  the  conjunctiva  could  be  done.  The  ulcer 
continued  to  extend  more  and  more  around  the  cornea  until 
only  3  to  4  mm.  at  the  upper  limbus  appeared  intact;  at  the 
same  time  more  and  more  of  the  cornea,  in  a  central  direc- 
tion had  been  destroyed,  making  the  ulcer  steadily  wider, 
while  the  conjunctiva  of  the  limbus  advanced  onto  the  floor 
of  the  ulcer  in  some  places.  Hypopyon  appeared  at  different 
times  and  a  pupillary  exudate  was  noted.  Vision  became 
reduced  to  counting  fingers  at  30  cm.  January  25,  1918,  the 
patient  experienced  the  severe  pain  of  perforation  of  the 
cornea;  on  the  next  day  the  anterior  chamber  was  shallow, 
the  pupil  appeared  pear-shaped,  with  the  point  in  the  lower 
nasal  quadrant,  though  the  seat  of  the  perforation  was  in- 
visible on  account  of  its  small ness.  January  30,  1918,  still 
further  invasion  of  the  cornea  was  again  noted,  and  with  it 
return  of  the  severe  pain.  The  patient's  often  repeated  and 
insistent  demand  for  enucleation  had  to  be  granted  February 
1,  1918.  During  the  .subconjunctival  injection  of  the  anes- 
thetic the  patient  squeezed  the  lids,  with  the  result  that  iris, 
lens,  vitreous,  and  retina  escaped  through  the  widened  per- 
foration in  the  lower  nasal  quadrant.  Enucleation  com- 
pleted, the  eye  was  immediately  placed  in  Zenker's  solution; 
after  hardening  it  was  bisected  in  the  equator  and  prepared 
for  sectioning  after  Lee's  dry  celloidin  method.  Of  the  an- 
terior half  serial  sections  were  made  parallel  to  the  vertical 
meridian;   of  the  posterior  half  horizontal  sections. 

Histologic  examination  (Fig.  2)  :*  The  epithelium  of  the 
conjunctiva  of  the  eyeball  contains  a  number  of  goblet  cells, 
becomes  more  normal  at  the  limbus,  and  shows  the  pigmen- 
tation typical  for  the  negi'o.  The  conjunctiva  contains  num- 
erous vessels  filled  with  blood,  all  with  normal  walls;  no 
thrombosis  anywhere.    Large  accumulations  of  plasma  cells 

*  All  microphotographs  were  made  by  Mr.  Max  Poser,  of  the  Bausch  & 
Lomb  Optical  Co.,  to  whom  thanks  are  due  for  his  patient  skill  and  unselfish 
kindness. 
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are  seen  everywhere;  lymphoid  cells  are  much  less  in  evi- 
dence and  appear  either  in  the  form  of  a  diffuse  arrangement 
or  in  the  shape  of  round  nodules  lying  in  the  midst  of  the 
plasma  cells;  these  round  foci  often  show  at  the  same  time 
fine  capillaries  and  a  few  cells  with  large,  pale,  and  vesicular 
nuclei.  Only  single  eosinophiles  are  to  be  found.  Leuko- 
cytes are  found  only  near  the  places  where  the  corneal  process 
is  active,  and  here  they  are  seen  lying  in  the  midst  of  the 
plasma  or  lymphoid  cells;  this  relation  is  best  seen  near  the 
youngest  part  of  the  process.  Near  the  seat  of  the  perfora- 
tion leukocytes  penetrate  all  layers  of  the  conjunctiva,  in- 
cluding the  epithelium.  The  conjunctiva  has  advanced  over 
some  portion  of  the  ulcerated  cornea,  covering  the  thin  re- 
maining portion  of  it  unaffected  by  the  process.  The  sclera 
shows  the  typical  folding  resulting  from  the  collapse  of  the 
eye  during  the  operation.  Many  vessels  in  the  sclera  are 
surrounded  by  dense  plasma  cell  infiltration,  while  only  some 
show  a  lymphoid  cell  mantle.  Owing  to  the  perforation  and 
also  to  the  bulging  of  the  thin,  ulcerated  cornea,  the  corneal 
curvature  is  markedly  increased,  and  the  cornea  shows  the 
typical  folding  of  the  posterior  surface.  Only  in  a  short  area 
at  the  upper  limbus  is  the  cornea  unaffected  and  continuous 
with  the  remaining  central  portion;  the  periphery  in  the 
other  parts  of  the  cornea  is  occupied  by  the  ulcer,  the  floor 
of  which  consists  of  a  few  unaffected  posterior  layers  partly 
covered  by  the  conjunctiva  while  through  a  break  in  the 
lower  nasal  quadrant  lens,  retina,  and  iris  project.  At  the 
perforation  the  remaining  cornea  has  a  peculiar  club-shaped 
appearance  in  the  cross-section  due  to  the  fact  that  the  wound 
portion  makes  a  sharp  curve  toward  the  anterior  chamber, 
and  because  at  the  ulcer  edge  the  cornea  has  at  least  twice 
the  normal  thickness.  The  epithelium  forms  a  compara- 
tively even  surface,  leveling  the  slight  irregularities  in  the 
cornea  and  Bowman's  membrane.  It  consists  of  three  or 
four  layers  of  very  flat  epithelium,  in  which  only  the  basal 
layer  shows  distinct  nuclei,  while  the  others  appear  more 
dry,  horny,  and  uniform.  At  the  ulcer  edge  the  epithelium 
is  often  suddenly  increased  five  or  six  times  in  thickness, 
appearing  decidedly  club-shaped;  it  covers  the  corneal  edge 
only  loosely;  a  clear  space  between  it  and  the  underlying 
cornea  exists  in  several  places,  and  it  is  at  times  folded  back 


Fig.  2. — Section  through  cornea  on  temporal  side  of  perforation.  Above, 
beginning  ulcer;  below,  healed  ulcer  with  granulation  tis.sue  and  giant  cells; 
overhanging,  thickened  corneal  edge;  lens,  capsule,  etc.,  in  front  of  cornea. 
X  12. 
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contains  giant-cells.      X  fio. 
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on  itself;  the  cells  are  irregularly  polygonal,  succulent,  and 
nearly  all  show  distinct  nuclei;  a  few  cells  are  hydropic, 
edematous,  and  have  indistinct  nuclei;  some  are  separated 
by  edema  here  and  there  and  leukocytes  lie  between  others. 
Bowman's  membrane  is  intact  and  covers  the  whole  cornea 
up  to  the  edge  of  the  ulcer.  One  or  two  deep  corneal  vessels 
surrounded  by  lymph-cell  infiltration  are  seen  near  the  upper 
limbus.  The  corneal  parenchyma  stains  more  deeply  in  the 
I)ortion  near  the  limbus,  and  much  paler  near  the  edge  of  the 
ulcer.  This  is  due  to  more  dense  and  regular  arrangement  of 
the  lamella3  in  the  periphery,  and  to  the  more  loose,  wavy, 
and  separated  arrangement  of  the  lamella?  in  the  portion  near 
the  ulcer.  In  addition  there  are  unmistakable  waviness, 
vacuolation,  and  uneven  staining  within  each  lamella  near 
the  ulcer  edge.  The  corneal  corpuscles  are  slightly  more 
numerous  than  normal  throughout  the  cornea,  and  higher 
magnification  often  shows  two  or  three  nuclei  in  each  space 
which  show  no  very  great  differences  in  their  staining  quali- 
ties. This  peculiar  behavior  of  the  corneal  corpuscles  and 
infiltrating  cells  must  apparently  be  interpreted  as  a  dimin- 
ished ability  to  take  the  nuclear  stains  either  from  partial 
necrosis  or  some  form  of  edema.  Near  the  ulcer  some  of  the 
nuclei  are  decidedly  edematous.  No  marked  infiltration 
with  lymphocytes  or  leukocytes  exists  anywhere  except,  and 
here  only  slightly,  near  the  ulcer  margin,  which  accounts 
well  for  the  remarkably  faint  opacity  of  the  ulcer  margin  and 
for  the  clearness  of  the  whole  cornea  observed  clinically. 
Near  the  active  and  progressing  ulcer  margin  marked  infil- 
tration with  leukocytes  exists,  while  a  short  distance  from 
and  around  the  beginning  ulcer  diffuse  and  not  very  dense 
infiltration  with  leukocytes  can  be  noticed.  In  this  latter 
place  eosinophiles  are  rather  frequent  among  the  infiltrating 
cells.  All  stages  of  the  process  can  be  studied  in  the  different 
sections,  from  the  very  beginning  through  the  more  advanced 
and  more  extensive  ulcer  to  the  stage  of  the  ulcer  healed  and 
covered  by  the  conjunctiva  of  the  eyeball  and  granulation 
tissue.  The  first  beginning  can  be  seen  near  the  upper  limbus 
(Fig.  3).  Here  the  epithehum  of  the  limbus  becomes  some- 
what irregular;  projections  of  the  epithelium  are  seen  in  the 
depth  of  the  conjunctiva  in  the  shape  of  little  islands  the 
cells  of  which  are  often  showing  an  arrangement  bearing  a 
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distant  resemblance  to  that  found  in  epithelioma;  the  cells 
are  slightly  separated  by  edema,  small  vacuoles  appear  be- 
tween them,  the  nuclei  stain  less  deeply,  and  leukocytes  lie 
between  the  epithelial  cells.  Underneath  this  affected,  but 
still  unbroken,  epithelium  lies  a  focus  of  dense  infiltration 
in  the  conjunctiva  and  the  adjoining  corneal  parenchyma, 
consisting  of  pohanorphonu clear  leukocytes  with  a  few 
lymphocytes  and  most  of  the  time  one  or  more  giant-cells 
at  the  corneal  edge  of  the  focus  in  the  conjunctiva.  Some 
free  red  corpuscles  between  the  infiltrating  cells  seen  here 
may  be  attributable  to  the  operation.  The  cornea  appears 
as  if  eroded  by  the  infiltration;  free,  blunt  ends  of  the  corneal 
lamellae  project  into  the  edge  of  the  focus  in  the  conjunctiva; 
the  lamellse  appear  fibrillated,  teased  out,  and  broken  up  into 
smaller  and  thinner  layers;  leukocyte  accumulation  extends 
for  a  short  distance  toward  the  center,  between  the  lamellse 
and  their  fibrillations.  Soon  the  epithelium  breaks  down 
over  the  focus,  the  infiltrated  conjunctiva  and  cornea  are  at 
least  partially  thrown  off  and  an  open  ulcer  is  the  result. 
How  the  process  further  invaded  the  cornea  in  a  central 
direction  and  how  the  overhanging  edge  of  the  ulcer  was 
produced  can  be  studied  excellently  in  the  area  near  the  per- 
foration where  new  invasion  of  the  cornea  was  noted  on 
January  30,  1918.  Here  marked  intense  infiltration  with 
leukocytes  is  suddenly  seen  in  the  perpendicular  corneal  edge 
of  the  ulcer.  From  this  infiltration  a  dense  band  about  one- 
fifth  the  thickness  of  the  cornea  extends  in  a  central  dkection 
for  about  1  mm.  between  the  anterior  and  posterior  layers 
of  the  cornea.  At  the  posterior  side  of  the  infiltration  the 
part  of  the  cornea  which  is  contmuous  with  the  floor  of  the 
ulcer  soon  shows  a  shght  breaking  down,  the  first  beginning 
of  the  undermining  groove  and  overhanging  edge.  Where 
the  process  is  oldest,  in  the  lower  nasal  quadi^ant,  all  but  a 
very  few  of  the  most  posterior  lamellse  have  been  destroyed; 
they  have  resisted  the  intra-ocular  pressure  for  quite  some 
time  until  the  final  breakdown  causing  the  perforation;  the 
wavy  teased-out  and  thin  ends  of  the  lamellse  at  the  perfora- 
tion clearly  testified  to  this.  Other  sections,  on  the  contrary, 
show  arrest  of  the  process,  regressive  changes  and  attempts 
at  a  cure,  all  of  which  had  already  been  noticed  clinically 
(Fig.  4).    These  conditions  can  be  seen  both  at  the  limbus 
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and  at  the  corneal  side  and  are  somewhat  different  in  details 
at  the  two  edges  of  the  ulcer.     As  soon  as  the  oldest  ulcer 
portions,  at  the  limbus,  have  become  cleared  of  all  detritus 
and  necrotic  material  the  infiltration  of  the  remainmg  cornea 
diminishes  rapidly  and  the  epithelium  of  the  conjunctiva 
bulbi  begins  to  cover  the  floor  of  the  now  healing  ulcer.    As 
the  healing  advances  toward  the  center  of  the  cornea  numer- 
ous capillaries,  cells  with  large  vesicular  nuclei,  lymphoid 
and  plasma  cells  and  one  or  more  giant-cells  appear  under 
the  epithelium  of  the  portions  already  covered,  real  ingrowth 
of  granulation  tissue  from  the  conjunctiva  of  the  eyeball. 
That  the  epithehum  is  entirely  derived  from  the  conjunctiva 
of  the  eyeball  is  evident  not  only  by  its  continuity  with  it 
but  by  the  appearance  of  the  cells,  especially  by  their  marked 
intercellular  bridges  (prickle  cells).    Close  study  of  the  sec- 
tions proves  that  epithelium  and  granulation  tissue  were 
covering  the  floor  of  the  ulcer,  even  in  those  places  where 
clinically  the  floor  of  the  ulcer  appeared  bare.    Where  the 
corneal  edge  of  the  ulcer  has  cast  off  all  the  infiltrating  cells, 
the  cornea,  as  mentioned  above,  appears  decidedly  thicker 
than  in  the  normal  periphery,  takes  the  stain  less  well  and 
the  whole  structure  is  decidedly  different;   the  overhanging 
edge  becomes  covered  by  corneal  epithelium  which  is  not 
permanently  adherent  to  the  underlying  cornea  and  is  ar- 
ranged in  many  layers;  these  cells  are  more  or  less  irregular 
in  outline  and  arrangement  and  are  often  hydropic  and 
edematous;     they   never   show    any   intercellular   bridges. 
Where  the  overhanging  ulcer  edge  joins  the  healed  portion 
one  can  see  the  two  forms  of  epithelium,  difi"erent  in  character 
and  arrangement,  meet  and  pass  into  one  another  through  a 
very  short  transitional  portion  of  greatly  disarranged  irregu- 
lar cells  not  bearing  the  characteristics  of  either  side  (Fig.  4). 
Underneath  the  epithelium  the  overhanging  edge  shows  a 
thin  intermediary  layer  of  irregularly  arranged  connective 
tissue,  best  seen  with  Mallory's  connective-tissue  stam  be- 
cause staining  paler  than  the  adjoining  cornea.     Adjoining 
this  layer  the  corneal  lamellse  end  abruptly  and  contain  only 
few  leukocytes  between  them.    Between  the  free  ends  of  the 
corneal  lamellse  and  also  for  some  distance  toward  the  center 
as  well  as  to  some  extent  in  the  intermediary  layer  are  found 
triangular,    club-shaped,    polygonal,    and   spindle-like   cells 
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each  with  a  large,  well-staining  nucleus  and  a  large  amount  of 
deep  staining  cytoplasm.  Some  of  these  keratoblasts  seem 
to  contain  more  than  one  nucleus.  No  mitosis  could  be 
found. 

The  Giant-cells. — They  are  always  found  in  two  places 
only,  at  the  beginning  and  progressing  ulcer  (Fig.  3),  and  at 
the  point  where  conjunctiva  and  granulation  tissue  cover  the 
cleaned  floor  of  the  ulcer  (Fig.  4).  No  giant-cells  are  seen 
near  the  region  of  the  keratoblasts  at  the  healing  cl)rneal 
edge.  Up  to  10  or  12  giant-cells  are  seen  in  each  section. 
They  are  always  found  only  at  the  corneal  side  of  the  infiltra- 
tion in  the  conjunctiva  or  of  the  ingrowing  granulation  tis- 
sue. The  cells  are  small,  vary  in  size,  round,  elongated,  irreg- 
ular or  polygonal,  with  a  few  or  over  20  deep  staining 
nuclei.  Almost  all  the  time  the  nuclei  are  marginal ;  at  times 
they  are  more  in  the  center.  The  histologic  details  lead  to  no 
conclusion  as  to  their  origin  or  significance.  They  show  no 
typical  relation  to  other  cells  and  are  seemingly  free  in  the 
midst  of  the  leukocytes  and  lymphocytes  on  the  corneal  side 
of  the  exudate  or  granulation  tissue;  no  cells  resembling 
endothelial  cells  are  found  in  the  infiltration  of  the  incipient 
ulcer.  A  few  cells  were  seen  which  were  each  inclosing  what 
appeared  as  a  cell  with  clear  vacuolated  plasma  and  no 
nucleus,  apparently  a  leukocyte.  In  one  instance  a  homo- 
geneous rod-like,  colorless  structure  was  seen  to  indent  the 
edge  of  a  giant  cell  or  possibly  to  lie  in  it;  but  this  one  cell  is 
apparently  different  from  pil  others  since  it  was  found  directly 
upderneath  the  epithelium  at  the  beginning  ulcer  (Fig.  5). 

The  endothelium  shows  nothing  abnormal.  The  anterior 
chamber  contains  some  granular  coagulum  with  leukocytes. 
The  prolapse  of  the  iris  in  the  lower  nasal  quadrant  is  covered 
by  a  slight  amount  of  fibrinous  exudate  with  numerous 
leukocytes.  Through  the  perforation  lens,  retina,  and  vitre- 
ous have  left  the  interior  of  the  eye  and  are,  in  part,  seen  to 
lie  in  front  of  the  cornea.  In  the  anterior  chamber  the  iris 
shows  the  picture  of  intense  hyperemia  typical  of  perforation 
and  two  or  three  small  foci  of  hTiiphoid-cell  infiltration. 
Though  greatly  in  contact  with  the  cornea  at  the  angle  of  the 
anterior  chamlDer  the  iris  does  not  seem  to  be  adherent  there 
and  its  position  is  probably  entirely  the  result  of  the  corneal 
perforation.    In  the  pupillary  area  a  dense  granular  exudate 
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covers  purt  of  the  anterior  l(>ns  capsule.  The  lens  capsule 
is  normal  and  only  slight  disturbance  can  be  made  out  in  the 
cortical  layers  of  the  lens.  The  ciliary  body,  retina,  choroid, 
and  optic  nerve  offer  nothing  pathologic  aside  from  the 
changes  due  to  perforation,  such  as  hyperemia,  etc.  Staining 
for  bacteria  and  especially  tubercle  bacilli  was  negative. 

The  long  protracted  and  relentlessly  progressing  process 
in  the  cornea,  accompanied  by  the  severe  pain,  observed 
clinically  and  the  histologic  findings,  leave  hardl}^  any  doubt 
as  to  the  classification  of  the  case.  It  is  true  Mooren's  ulcer 
is  coupled  in  the  minds  of  most  of  us  with  the  idea  of  an  ulcer 
that  does  not  perforate  but  this  notion  is  only  partially  cor- 
rect. Perforation  of  the  ulcer  is  comparatively  rare,  but 
undoubted  cases  of  this  disease  are  on  record  in  which  per- 
foration had  been  observed. 

The  case  contains  the  early  beginning  of  the  ulcer  and  all 
the  histologic  details  which  help  us  observe  the  progress  of 
the  ulcer  from  its  very  incipiency ;  how  the  process  continues 
to  destroy  the  cornea  in  both  directions,  around  the  limbus 
and  toward  the  center,  and  how  parallel  with  it  attempts  at 
healing  occur,  repair  being  initiated  by  the  conjunctiva  of 
the  eyeball  growing  onto  the  floor  of  the  ulcer  as  soon  as  the 
necrotic  material  has  been  cast  off  by  the  invaded  cornea. 

No  histologic  characteristics  can  be  found  in  the  cases  so 
far  reported,  nor  in  the  present  one,  to  explain  why  this 
disease  almost  always  progresses  only  on  the  surface  of  the 
cornea  and  only  rarely  destroys  the  deepest  layers.  In 
Axenfeld's  case  reported  by  Epalza,  perforation  occurred  in 
consequence  of  an  intercurrent  diplobacillary  infection. 
Neither  in  the  case  here  reported  nor  in  those  reported  by 
others  has  such  complication  been  established,  but  it  is  not 
so  difficult  to  imagine  that  secondary  infection  may  have 
occurred  with  this  or  some  other  microorganisms.  Negative 
examinations  for  bacteria  would  not  greatly  speak  against 
such  an  assumption.     In  the  present  case  also  the  corneal 
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remnants  in  the  lower  nasal  quadrant,  though  few  and  thin, 
held  out  for  a  verj^  long  time  and  gave  away  to  the  intra- 
ocular pressure  only  after  the  process  had  reduced  them 
greatly  in  resistent  qualities,  as  shown  by  the  thin  wavy  ends 
of  the  corneal  lamellae  at  the  perforation. 

As  in  the  case  reports  of  others  no  etiologic  factor  could  be 
established  in  the  present  instance.  The  Wassermann  test 
was  negative  as  were  also  the  bacteriologic  examinations 
during  the  illness  and  of  the  histologic  specimen.  While  an 
examination  for  intestinal  parasites  was  omitted,  it  must  be 
borne  in  mind  that  the  coincidence  of  such  parasites  and 
Mooren's  ulcer  in  the  case  of  Hayashi  is  to  be  looked  upon 
as  a  mere  coincidence  omng  to  the  frequency  of  intestinal 
parasites  in  Japan.  The  eosinophilia  found  in  the  present 
case  was  only  of  a  very  slight  degree  and  only  in  an  area 
surrounding  the  beginning  ulcer.  The  general  health  of  the 
patient  seemed  extremely  good  and  no  special  search  for 
tuberculosis  was  made.  The  case  report  of  Mori,  only  ac- 
cessible in  the  title,  might  possibly  contain  suggestions  in  the 
direction  of  tuberculosis  having  some  relation  to  the  disease.* 

The  histologic  details  in  the  case  show  many  features  in 
common  with  the  cases  already  on  record,  but  at  least  one 
new  feature  can  be  added  to  the  histologic  picture  of  the 
disease  by  this  report.  The  most  striking  detail  of  the  case 
is  undoubtedly  formed  by  the  abundant  number  of  giant- 
cells  found  in  each  section.  It  is  to  be  borne  in  mind  that 
they  are  already  found  in  the  earliest  beginning  of  the  infil- 
tration where  they  occupy  a  position  between  the  infiltration 
in  the  conjunctiva  and  the  affected  cornea,  and  also  in  the 
places  where  conjunctiva  and  granulation  tissue  had  ad- 
vanced onto  the  floor  of  the  ulcer.    But  they  are  conspicu- 

*  The  paper  of  Koeppe,  Ueb.  Heil.  zw.  Faelle  v.  Ulc.  rod.  corn,  durch 
Tuberkulininjekt.  nebst  Bemerk.  ueb.  d.  mikroskop.-anatom.  Unters.  e.  dritt. 
Falles.  Zeitschr.  f.  Augenh.,  xxxviii,  1917,  p.  301,  was  not  available,  due  to 
conditions  resulting  from  the  war,  untQ  some  time  after  this  paper  had  been 
finished. 
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ously  absent  at  the  corneal  edge  of  the  ulcer  where  the  cornea 
hud  become  entirely  cleared  of  necrotic  material  and  invading 
leukocytes.  They  seem  to  lie  free  in  the  midst  of  the  tissues, 
almost  riding  on  the  ends  of  the  corneal  lamella)  and  there 
is  no  characteristic  arrangement  of  the  tissue  elements  around 
them.  xVbsence  of  endothelial  cells  is  especially  noticeable 
near  them,  they  are  surrounded  by  lymphocytes  and  leuko- 
cytes only.  Necrosis  in  the  form  of  diminished  staining 
qualities  is  entirely  absent  in  all  places  where  giant-cells  are 
found.  The  presence  of  the  giant-cells  may  possibly  indicate 
some  scavenger  function  of  these  cells.  This  would  explain 
their  presence  in  the  only  two  places  mentioned:  At  the 
beginning  ulcer  they  would  lie  at  the  blunt  free  end  of  the 
corneal  lamellae  in  the  act  of  carrying  off  detritus  from  these 
tissues,  while  at  the  more  healed  places  where  the  conjunctiva 
had  grown  over  their  presence  would  indicate  that  though 
the  conjunctiva  had  already  grown  over  the  cornea  the 
detritus  had  not  been  entirely  cleared  away  before  that  had 
occurred.  Their  presence  in  the  second  place  will  also  ex- 
plain partly  why  the  healing  in  all  the  cases  reported  is  so 
often  interrupted  by  relapses  if  we  assume  that  the  advancing 
conjunctiva  had  migrated  onto  the  cornea  too  hastily,  so  to 
say,  before  the  cornea  had  been  entirely  cleared  of  all  necrotic 
material  and  of  all  microorganisms  which  we  must  assume  to 
cause  the  disease.  From  such  islands  still  containing  the 
supposed  virulent  microorganisms  fresh  infection  in  a  central 
direction  can  be  imagined  to  occur  because  the  avascular 
cornea  can  resist  poorly;  the  healed  and  covered  over  por- 
tion can  resist  a  fresh  attack  better  and  can  even  overcome 
it  because  of  the  vascularity  of  the  granulation  tissue.  This 
of  course  gives  no  explanation  why  the  process  advances 
first  in  the  deeper  layers  producing  the  undermined  edges 
and  why  the  most  posterior  layers  are  in  most  cases  so  im- 
mune to  the  process.  The  undermining  of  the  conjunctiva 
bulbi  first  observed  by  Gifford  might  possibly  be  explained 
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as  an  unusually  tenacious  process  where  destruction  extended 
onto  the  sclerotic  from  just  such  infected  islands  in  spite  of 
the  adjoining  vascularization  and  granulation  tissue. 

A  lesson  as  to  the  method  of  treatment  might  possibly  be 
derived  from  the  presence  of  the  giant-cells.  If  the  above 
explanation  corresponds  to  the  facts  as  to  the  invasion,  then 
thorough  destruction  of  all  invaded  cornea  and  sclerotic 
must  be  practised.  Even  the  portions  already  covered  by 
conjunctiva  and  granulation  tissue  must  not  be  spared  if  we 
want  to  destroy  all  seed  for  any  further  spread  of  the  disease. 
We  would  thus  have  the  theoretic  explanation  for  the  em- 
pirically adopted  and  fairly  successful  method  of  treatment 
by  excision,  curettage  and  cauterization.  If  healthy  mucous 
membrane,  such  as  from  the  lips,  vagina,  or  prepuce,  could 
be  transplanted  onto  a  cornea  and  sclera,  thus  thoroughly 
disinfected,  it  might  prove  preferable  to  the  conjunctiva 
bulbi,  which  is  always  likely  to  be  contaminated  with  the 
causative  microorganism. 
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CARCINOMA  OF  THE  ORBIT,  WITH  THE  REPORT 

OF  A  CASE.* 

WILLIAM  C.  FINNOFF,  M.D., 

Denver,  Col. 

Many  varieties  of  both  benign  and  malignant  tumors  have 
been  found  in  the  orbit,  and  the  occurrence  of  this  condition 
is  comparatively  common.  It  is  difficult,  and  usually  im- 
possible, to  determine  the  variety  of  orbital  tumor  by  clinical 
signs.  Malignant  neoplasms  grow  more  rapidly  than  the 
benign,  but  the  rate  of  growth  is  not  a  certain  index  of  the 
variety  of  malignant  tumor,  and  in  the  absence  of  signs  of 
malignancy  in  the  body  the  only  means  of  determining  the 
nature  of  an  orbital  growth  is  by  the  microscopic  examina- 
tion of  sections  taken  from  it.  If  malignant  neoplasms  are 
present  in  other  portions  of  the  body  and  a  tumor  of  the 
orbit  develops,  the  possibility  of  the  orbital  tumor  being 
metastatic  should  be  considered. 

The  occurrence  of  a  carcinoma  deep  in  the  orbit,  without 
involvement  of  the  globe,  the  lacrimal  gland,  or  the  skin,  is 
very  rare.  The  presence  of  metastatic  carcinoma  in  the 
choroid  is  much  more  common  than  in  the  orbit.  The  reason 
is  probably  because  of  the  greater  choroidal  vascularity. 

*  Candidate's  thesis  for  membership  accepted  by  the  Committee  on  Theses. 
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Since  Pearl's'  first  description  of  metastatic  carcinoma  of 
the  choroid  in  1872  many  cases  have  been  reported  in  the 
Hterature.  Oatman,^  in  1903,  collected  30* positive  and  4 
doubtful  cases  from  the  literature.  Grosvenor^  gathered  20 
additional  cases  which  had  been  reported  between  the  years 
1903  and  1908,  and  Shumway"  found  4  more  in  1909  which 
totaled  68  cases.  Extension  through  the  globe  into  the 
orbit  occurred  in  13  of  the  68  cases.  With  a  few  exceptions 
the  orbital  growths  were  small  and  did  not  interfere  with 
movements  of  the  eyeball.  Since  Shumway's  report  in  1909, 
16  additional  cases,  which  brings  the  total  to  84,  have  been 
reported.  There  was  a  record  of  extension  through  the 
globe  in  Gutmann's^^  and  in  one  of  Ishihara's-'  cases.  In 
both  of  these  the  orbital  growth  was  small  and  adherent  to 
the  ej^eball. 

The  primary  carcinomata  from  which  the  choroid  was 
secondarily  attacked  were  located,  in  the  great  majority  of 
instances,  in  the  breast,  but  the  lung,  stomach,  suprarenal 
body,  and  uterus  were  also  primary  seats. 

Only  17  cases  of  carcinoma  of  the  orbit  without  involve- 
ment of  the  globe,  lacrimal  gland,  or  skin  of  the  face  have 
been  reported  in  the  literature.  In  several  of  the  reported 
cases  of  metastatic  carcinoma  of  the  orbit  the  first  symptom 
was  a  paralysis  of  one  or  more  ocular  muscles.  Horner's^ 
case  was  in  a  man  aged  sixty-five  years,  who  developed  a 
ptosis  which  was  followed  four  months  later  by  paralysis  of 
all  the  recti  muscles.  No  nodules  were  felt  in  the  orbit,  but 
a  growth  was  noted  in  the  thyroid  and  submaxillary  region. 
The  man  died  six  months  after  he  was  first  seen.  The  post- 
mortem revealed  a  carcinoma  of  the  dura  over  the  base  of 
the  sphenoid  bone,  extending  from  the  optic  nerve  at  its 
entrance  into  the  foramen  backward  and  downward  to  the 
base  of  the  brain.  In  the  orbit  nodules  were  found  in  the 
recti  and  levator  palpebrae  muscles.  The  thyroid  gland, 
sternocleidomastoid  muscle,  abdominal  viscera,  right  pleura 
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costalis,  pericardium,  peritoneum,  and  suprarenals  were 
invaded  by  the  carcinoma.  Horner  believed  that  the  paral- 
ysis of  the  ocular  muscles  was  due  to  pressure  on  the  nerve 
rather  than  to  involvement  of  the  muscles  by  the  carcinoma. 
Elschnig's*^  case  was  a  woman  of  seventy-three  years  who  had 
a  carcinoma  of  the  cervix  with  metastasis  in  the  mamma. 
All  the  eye  muscles  excepting  the  inferior  oblique  were 
invaded  by  the  growth. 

A  woman,  fifty-eight  years  of  age,  was  seen  by  Winter- 
steiner.^  She  had  a  carcinoma  of  the  left  breast  and  the 
neighboring  lymph-glands  were  involved.  The  first  eye 
symptom  to  develop  was  a  paralysis  of  the  right  internal 
rectus  muscle.  The  patient  died,  and  postmortem  examina- 
tion revealed  metastases  in  the  liver,  retroperitoneal  glands, 
and  all  the  ocular  muscles  of  the  right  eye  excepting  the 
inferior  oblique. 

In  Axenfeld's^  case  the  woman  developed  a  paralysis  of 
the  ocular  muscles  of  the  left  eye  which  was  thought  to  be  of 
toxic  origin.  Later,  exophthalmos  developed  and  the  tumor 
was  found  to  be  metastatic  from  a  carcinomatous  mammary 
gland  which  had  been  removed  two  years  previous  to  the 
eye  symptoms. 

Kipp^  saw  a  woman,  aged  fifty-eight  years,  who  developed 
ptosis  of  the  left  eye,  which  was  followed  by  great  impair- 
ment of  motion  of  the  eye  in  all  direttions.  Seven  months 
later  a  slight  exophthalmos  was  noted.  The  breast  had  been 
removed  for  cancer.  The  patient  died,  but  an  autopsy  was 
not  obtained  Kipp  believed  that  from  the  symptoms  a 
diagnosis  of  carcinoma  was  correct. 

Shumway"*  saw  a  woman,  aged  forty-eight  years,  whose 
vision  had  been  failing  in  the  right  eye  for  five  months.  When 
first  seen  there  was  limitation  of  motion  of  the  right  ej'e  in 
all  directions.  A  corneal  ulcer  developed,  and  the  anterior 
chamber  filled  with  yellowish- white  exudate.  The  eye  was 
enucleated,  and  the  vitreous  was  found  to  be  clear  and  no 
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evidences  of  metastatic  carcinoma  were  found  in  the  choroid. 
Later  a  scirrhus  carcinoma  was  removed  from  the  orbit. 
The  breast  and  axillary  lymph-glands  were  the  seat  of  a 
carcinomatous  tumor.  The  patient  died  of  intestinal  ob- 
struction, and  the  spleen,  liver,  kidney,  uterus,  ovaries, 
broad  ligament,  the  two  abdominal  recti  muscles,  and  the 
pelvic  wall  were  found  to  be  invaded  by  the  carcinoma. 

In  Birch-Hirschfeld's^"  case  a  carcinoma  of  the  orbit  was 
found  in  a  woman  thirty-five  years  of  age.  Recurrence  fol- 
lowed exenteration  of  the  orbit  and  the  use  of  radium.  The 
tumor  originated  in  the  hypophysis  and  extended  into  the 
orbit,  and  several  small  nodules  were  found  in  the  choroidal 
vessels. 

Reese' ^  removed  a  tumor  from  the  orbit  which  proved  to 
be  carcinoma  when  sections  of  the  growths  were  examined 
under  the  microscope.  The  patient  refused  further  treat- 
ment and  disappeared.  The  presence  or  absence  of  a  demon- 
strable primary  focus  is  not  mentioned. 

Combaud,'-  in  a  review  of  his  cases  of  malignant  tumors 
of  the  orbit,  found  that  he  had  seen  five  cases  of  metastatic 
carcinoma  in  this  location.  Most  of  them  were  secondary  to 
carcinoma  of  the  breast. 

Knapp's'^  case  had  all  the  symptoms  of  a  tumor  in  the 
posterior  portion  of  the  orbit.  The  patient  was  a  woman 
thirty-one  years  of  age.  After  operation  the  tumor  was 
found  to  be  a  carcinoma.  The  tumor  mass  extended  to  the 
apex  of  the  orbit  and  invaded  the  ethmoid  cells.  Ten  and 
one-half  months  after  the  operation  the  patient  died  from 
extension  of  the  tumor  to  the  brain.  No  mention  was  made 
of  carcinoma  involving  other  organs  of  the  body.  The  author 
believed  that  it  had  originated  from  a  mass  of  tissue  which 
probably  had  been  separated  from  the  lacrimal  gland  during 
its  development. 

Genet's'^  case  had  exophthalmos  for  nineteen  months. 

26 
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The  carcinoma  of  the  orbit  was  secondary  to  a  carcinoma  of 
the  breast. 

Ramsay^^  removed  a  carcinoma  from  the  orbit  of  a  man 
aged  seventy-five.  There  was  recurrence  in  three  or,  four 
months.  Death  occurred  ten  months  after  the  operation. 
There  was  no  mention  of  a  primary  growth. 

In  Dombrowski's^^  case  the  orbital  tumor  was  apparently 
an  extension  from  a  primary  carcinoma  of  the  sphenoid 
sinus. 

There  have  been  a  number  of  cases  of  carcinoma  and  epi- 
thelioma of  the  orbit  reported  in  the  literature  which  were 
direct  extensions  from  well-defined  primary  malignant 
growths  in  the  lacrimal  glands,  the  lids,  or  the  skin,  and 
presented  no  difficulty  in  diagnosis.  It  is  the  obscure  orbital 
tumors,  with  no  direct  connection  with  demonstrable  neo- 
plasms, that  are  here  considered. 

The  occurrence  of  a  new-growth  in  the  orbit,  in  the  ab- 
sence of  a  history  of  malignant  neoplasms  elsewhere  in  the 
body,  leads  one  to  believe  that  he  is  dealing  with  a  primary 
tumor  in  this  location.  If  the  tumor  is  thought  to  be  deeply 
situated  in  the  orbit,  the  possibility  of  its  being  a  carcinoma 
is  likely  to  be  overlooked  because  it  is  rarely  found  in  this 
location,  and  the  real  diagnosis  is  not  made  until  sections 
of  the  new-growth  are  examined  under  the  microscope. 

September  17,  1918,  I  was  consulted  by  C.  0.  H.,  aged 
forty-four  years,  because  of  loss  of  vision  and  proptosis  of 
the  right  eye.  About  a  year  before  he  had  an  abscess  of  the 
upper  right  incisor  tooth,  which  was  followed  by  pain  over 
the  right  maxillary  antrum.  The  tooth  was  removed,  which 
resulted  in  partial  rehef  of  the  pain.  In  April,  1917,  a  double 
herniotomy  and  appendectomy  were  done.  If  tumors  were 
found  in  the  abdomen,  the  patient  had  not  been  so  informed 
by  the  surgeon. 

In  March,  1918,  a  troublesome  diplopia  developed  which 
lasted  about  four  months,  and  only  disappeared  after  the 
vision  in  the  right  eye  had  become  so  poor  that  he  could  not 
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distinguish  objects  with  it.  In  May,  1918,  he  had  been  re- 
fracted and  was  given  O.D.-(-  0.25  sph.o  +  0.75  cyl.  ax.  90°; 
O.S.  +  0.50  sph.o  +  0.75  cyl.  ax.  90°,  with  a  +  0.50  sph.  added 
for  close  work.  The  symptoms  w^ere  not  relieved  by  the 
wearing  of  glasses  and  the  vision  continued  to  fail. 

For  three  months  previous  to  the  first  examination  (Sep- 
tember 17,  1918)  the  vision  of  the  right  eye  had  been  faihng 
and  the  eye  had  been  growing  more  prominent  than  the 
left.  He  had  been  refracted  early  in  September  and  was 
wearing  O.D.+  l.OO  sph.  O  3°  prism,  base  up;  O.S.H-1.00 
sph.o  3°  prism,  base  down. 

When  first  seen,  the  vision  of  the  right  eye  was  nil,  the 
pupil  was  dilated  (5  mm.)  and  did  not  react  to  light,  but 
reacted  consensually.  The  right  eye  protruded  forward  6 
mm.  farther  than  the  left.  The  displacement  was  straight 
forward,  and  the  motility  of  the  eye  was  limited  in  all  direc- 
tions. He  had  difficulty  in  closing  the  lids  of  the  right  eye, 
but  no  ulcer  of  the  cornea  had  developed  from  exposure.  In 
trying  to  push  the  eye  into  the  orbit  a  definite  resistance 
was  met  with.  Palpation  around  the  globe  failed  to  reveal 
an  abnormality.  The  pre-auricular,  submaxillary,  and  cer- 
vical lymph-glands  were  not  enlarged. 

On  ophthalmoscopic  examination  the  media  of  the  right 
eye  were  found  to  be  clear.  The  disc  was  swollen  1  D,  red, 
and  slightly  vascular,  the  veins  distended  and  tortuous,  and 
arteries  slightly  contracted.  No  hemorrhages  or  exudates 
were  present. 

The  vision  of  the  left  eye  with  +0.50  sph.o  +  0.75  cyl.  ax. 
90°  =  20/ 20.  Movements  normal  and  ophthalmoscopic  ex- 
amination negative. 

A  diagnosis  of  tumor  of  the  orbit,  probably  of  the  optic 
nerve,  was  made.  The  Wassermann  reaction  of  the  blood 
was  negative.  Urine  and  blood  counts  were  also  negative. 
X-ray  plates  of  the  head  failed  to  show  any  unusual  density 
in  the  orbital  region  or  in  the  nasal  sinuses.  The  sella  turcica 
was  of  normal  dimensions.  Nasal  examination,  including 
puncture  and  washing  of  the  right  maxillary  antrum,  was 
negative.  Thinking  that  the  condition  might  be  sj^Dhilitic, 
even  though  the  Wassermann  had  been  negative,'  mercury 
and  iodids  were  pushed  for  tkree  weeks,  with  no  improve- 
ment. 
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Consultation  was  advised  before  proceeding  to  operation. 
Mr.  A.  C.  Hudson,  of  London,  England,  was  seen  and  gave 
the  following  report:  ''The  signs  appear  to  me  to  favor  a 
diagnosis  of  endothelioma  of  the  optic  nerve,  which  might 
be  dealt  with  by  operation  from  the  outer  side  of  the  orbit 
by  Lagrange's  method.  I  should,  however,  be  inclined  to 
make  a  preliminary  exploration  from  the  upper  inner  corner 
of  the  orbit,  with  view  of  possibility  of  an  inflammatory  focus 
in  connection  with  the  posterior  ethmoidal  cells." 

On  October  18,  1918,  the  patient  was  anesthetized  with 
ether  and  an  incision  was  made  parallel  to  the  line  of  the 
orbit  above  and  on  the  inner  side.  With  a  probe  the  inner 
wall  of  the  orbit  was  explored  and  was  found  to  be  smooth. 
The  exploration  wound  was  then  closed  and  the  orbit  entered 
after  the  method  of  Lagrange.  The  optic  nerve  was  readily 
found  and  palpated  with  the  little  finger,  but  no  enlargement 
was  discovered.  The  orbit  seemed  shallow  and  filled  with  a 
firm,  smooth  mass,  which  included  the  optic  nerve  and  eye 
muscles.  The  mass  was  so  firmly  fixed  in  the  orbit  that  it 
could  not  be  shelled  out  with  the  finger,  and  it  was  evident 
that  the  apex  of  the  orbit  was  involved  by  the  tumor. 

As  there  was  no  possibility  of  saving  the  ciliary  nerves 
and  vessels  or  the  eye  muscles,  the  globe  was  enucleated  and 
fixed  in  Zenker's  solution.  The  main  neoplasm  was  firmly 
fixed  in  the  orbit  and  adherent  to  the  periosteum,  and  com- 
pletely filled  the  apex.  It  was  not  attached  to  the  globe  or 
to  the  lacrimal  gland,  which  apparently  were  normal.  It  was 
only  with  the  greatest  difficulty  that  the  tumor  masses  were 
finally  pried  loose  with  a  periosteotome.  A  marked  reaction 
followed  the  operation,  but  in  ten  days  the  wound  healed. 

Five  hard  encapsulated  tumors  were  removed.  The  largest 
measured  19  by  15.5  by  9.5  mm.,  the  second  11  by  9  by  8 
mm.  The  smaller  tumors  were  about  the  size  of  a  split-pea. 
They  were  fixed  immediately  in  Zenker's  solution.  The 
following  day  the  tumors  were  cut  and  macroscopically  they 
resembled  encapsulated  fibromata. 

The  tumors  were  embedded  in  paraffin,  and  a  few  thick 
sections  were  made  from  the  blocks  with  an  improvised 
microtome,  using  a  razor  for  the  blade.  These  were  stained 
with  hematoxylin  and  eosin,  and  examined  under  the  micro- 
scope.   The  thick  sections  resembled  an  endothelioma.    The 
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Fig.  1. — Section  of  tumor  sluiwiiij;  invasion  of  orbital  tissue  by  eareinoma. 
Several  areas  of  chronic  inflammation  are  present  in  the  supporting  substance. 


Fig.  2. — Higlier  magnification  of  carcinomatous  areas      F])itli('lial  rells  invad- 
ing orbital  tissue. 


Fig.  3. — Optic  nerve  showing  swelling  l)y  edcnia  with  (lis])lacement  and  slight 
foidiuir  of  the  retina. 
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patient  was  instructed  to  return  to  America  and  to  immedi- 
ately consult  his  surgeon  here  for  further  observation  and 
treatment. 

His  brother  was  informed  of  the  nature  of  the  growth  and 
told  of  the  possibility  of  its  recurrence. 

Later,  when  better  laboratory  facilities  were  at  hand,  the 
tumor  and  the  eye  were  sectioned,  stained  with  hematoxylin 
and  eosin,  and  carefully  examined.  The  tumors  are  sur- 
rounded by  a  fairly  dense  mass  of  connective  tissue  with 
trabeculse  which  go  in  all  directions  and  surround  the  mus- 
cles, nerves,  and  vessels.  There  are  masses  of  epithelium 
scattered  irregularly  through  the  tumor  (Fig.  1).  These 
masses  have  an  atypical  ghmd-like  arrangement.  A  few 
have  a  lumen  which  is  usually  filled  with  a  granular  debris. 
The  lumen  is  surrounded  by  several  layers  of  epithelial  cells 
(Fig.  2).  These  cells  are  embryonal  in  character,  and  mitosis 
is  present  in  a  few  of  them.  In  some  areas  the  epithelial 
cells  rest  on  a  definite  basement  membrane,  while  in  others 
the  epithelial  mass  has  broken  through  and  sends  out  finger- 
like projections  into  the  surrounding  tissue.  In  some  areas 
masses  of  epithelium  are  found  surrounding  the  coverings  of 
the  optic  nerve  and  eye  muscles,  but  no  direct  invasion  of 
these  structures  can  be  found.  No  cartilage  is  found  in  any 
of  the  tumors. 

There  are  several  areas  of  localized  chronic  inflammation 
scattered  throughout  the  tumors  (Fig.  I,  A). 

The  large  amount  of  dense  connective  tissue,  with  the 
atypical  glandular  arrangement  of  the  epithelial  cells  and 
an  absence  of  basement  membrane  in  several  locations,  with 
invasion  of  the  surrounding  tissues  and  the  embryonic  char- 
acter of  the  epithelial  cells,  establishes  a  diagnosis  of  scir- 
rhus  adenocarcinoma. 

No  metastatic  areas  were  found  in  the  choroid.  The  optic 
nerve  was  swollen  by  edema  and  infiltration  with  a  few  small 
round  cells  which  indicated  a  low  grade  of  chronic  neuritis 
(Fig.  3). 

The  author  has  been  fortunate  in  obtaining  the  following 
subsequent  history  of  the  patient  from  his  relatives:  With 
the  exception  of  slight  discomfort  in  the  face  and  head,  the 
patient  was  comfortable  until  February,  1919,  when  he  began 
to  suffer  with  pain  in  the  neck,  the  chest,  and  back,  which 
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was  diagnosed  neuritis  by  his  family  physician.  He  was 
sent  to  a  sanatorium,  where  the  diagnosis  of  neuritis  was 
confirmed.  However,  he  continued  to  grow  worse,  and  in  the 
latter  part  of  June,  1919,  he  went  to  the  Mayo  Clinic,  where, 
after  x-ray  examination,  the  diagnosis  of  multiple  tumors  in 
the  lungs  and  probable  tumors  in  the  spine  and  abdomen 
was  made.  There  was  no  recurrence  in  the  orbit.  Surgical 
interference  was  not  advised,  and  the  patient  returned  to  his 
home.  In  the  latter  part  of  July  a  semi-paralysis  of  the  left 
side  occurred  and  the  sight  of  the  left  eye  began  to  fail 
rapidly.  There  was  no  pain  in  the  eye  or  orbit  and  there 
were  no  signs  of  proptosis  or  interference  with  the  motility 
of  the  eye. 

The  patient  continued  to  lose  strength  and  died  Septem- 
ber 8,  1919.  An  autopsy  was  not  done,  and  the  microscopic 
natm'e  of  the  tumors  in  the  chest  was  not  determined. 


From  the  historj^  and  clinical  findings  in  this  case  one 
might  conclude  that  the  primary  tumor  was  in  the  orbit  and 
that  the  tumors  in  the  chest  and  other  portions  of  the  body 
were  metastatic.  Such  a  conclusion,  however,  would  be 
purely  hypothetic,  and  probably  incorrect,  because  of  the 
rarity  with  which  carcinoma  occurs  in  the  orbit. 

If  the  tumor  was  primary  in  the  orbit,  it  would  be  ex- 
plained by  the  theory  that,  during  the  development  of  the 
lacrimal  gland,  a  portion  of  the  ectodermal  and  mesodermal 
bud,  which  is  the  foundation  of  the  gland,  became  separated 
from  the  true  bud  and  remained  as  an  embryonic  rest  in  the 
orbit  until  such  a  time  that  conditions  were  favorable  for  its 
growth.  The  cells  in  the  rest  having  embrj'onic  character- 
istics would  undergo  rapid  development  and  become  a  malig- 
nant tumor.  Wharton  and  others  explain  the  occurrence  of 
mixed  tumors  of  the  lacrimal  and  saUvary  glands  by  this 
theory. 

The  author  is  inclined  to  believe  that  the  primary'  carcin- 
oma existed  elsewhere  in  the  body,  either  in  the  chest  or 
abdomen,  and  that  the  orbital  tumors  were  metastatic. 
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The  loss  of  vision  of  the  left  eye  may  have  been  due  to 
pressure  on  the  optic  nerve  by  an  intracranial  extension  from 
the  tumor  in  the  right  orbit. 
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INCREASE  OF  HYPEROPIA  IN  DIABETES.* 

W.  H.  ROBERTS,  M.D., 

Pasadena,  Cal. 

The  ocular  complications  that  occurred  in  a  series  of  477 
cases  of  diabetes  reported  by  von  Noorden^  showed  eye  in- 
volvement in  279.  In  259  of  these,  diabetes  was  the  only 
etiologic  factor.    Eighty  per  cent,  were  over  fifty  years  of  age. 

The  defects  found  were  as  follows: 

Retinitis 81 

Retrobulbar  neuritis 23 

Optic  nerve  atrophy IS 

Cataract o2 

Iritis 2 

Amblyopia  without  organic  change 33 

Diabetic  myopia : 21 

Other  conditions 39 

Undoubtedly  among  the  latter  group  of  39  cases  is  the 
change  in  refraction  which  is  the  subject  of  this  paper, 
namely,  an  increase  of  hyperopia. 

This  is  by  no  means  a  common  complication  of  diabetes, 
but  one  that  should  always  be  kept  in  mind. 

Five  such  cases  have  occurred  in  my  practice,  one  of  which 
has  already  been  reported.- 

Drs.  Cassius  D.  Wescott  and  John  B.  Ellis,  of  Chicago,  in 
a  paper^  read  before  the  Ophthalmic  Section  of  the  American 
Medical  Association  in  1911,  covered  the  literature  of  this 
condition  very  thoroughly,  and  in  order  to  group  all  these 
cases  I  am  taking  the  liberty  of  quoting  their  abstracts  here. 

"Horner's^  Case. — The  patient  was  a  woman,  aged  fifty- 
five,  who  since  August,  1870,  had  suffered  from  diabetes 
mellitus,  passing  an  enormous   quantity  of  urine  heavily 

*  Candidate's  thesis  for  membership  accepted  by  the  Committee  on  Theses. 
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loaded  with  sugar.  She  did  not  wear  glasses  except  for  near 
work  at  night,  when  she  used  R.E.,  +0.75  sph.;  L.E., 
+  1.50  sph.  By  the  end  of  Oc;tol)er  her  sight  was  failing  and 
her  glasses  were  no  longer  suitable.  On  November  19th  she 
accepted,  both  eyes,  +2.75  sph.  V.R.E.  =  5/5;  L.E.=6/5; 
+  1.50  sph.  was  added  for  near.  There  was  no  intra-ocular 
lesion.  As  the  diabetes  improved  the  convex  lenses  no  longer 
suited.  January  13,  1871,  she  accepted,  both  eyes,  +0.75 
sph.  Vision  was  the  same  as  above  noted,  and  the  correction 
for  presbyopia  also  the  same  (  +  1.50). 

"  Risley's^  Case  1. — The  patient  was  a  woman,  aged  forty- 
nine,  who  had  improved  under  treatment,  and  developed 
dinmess  of  vision  only  after  her  symptoms  of  diabetes  were 
largely  relieved.  Her  old  lenses  (+2.75  sph.)  no  longer 
served,  and  her  vision  was  reduced  to  1/5  in  the  right  eye, 
and  1/4  of  normal  in  the  left  eye;  and  there  was  no  range  of 
accommodation.  With  cycloplegic,  the  following  refraction 
was  revealed:  R.E.,  +5.00  sph.O  +  1.25  cyl.  ax.  75°  =  6/6. 
L.E.,  +6.00  sph.O  +0.75  cyl.  ax.  105°  =  6/6.  Ten  days  later 
her  vision  was  again  dim  with  glasses,  and  she  accepted: 
R.E.,+3.00sph.O+1.25cyl.ax.75°  =  6/6.  L.E., +3.50 sph. 
O  +0.75  cyl.  ax.  105°  =  6/6,  and  accommodation  was  still 
absent. 

"Fifteen days  later  she  accepted:  R.E.,  +1.25 sph.O  +1.25 
cyl.  ax.  75°  =  6/6.  L.E.,  +1.50  sph.O  +0.75  cyl.  ax.  105°  = 
6/6. 

*'  Through  several  months  of  careful  observation  no  further 
change  was  noted,  though  the  patient  steadily  grew  worse, 
with  persistent  glycosuria. 

"Risley's''  Case  2.— The  patient,  a  man  of  seventy-four, 
had  suffered  with  diabetes  for  at  least  six  years,  when  he 
complained  of  dimness  of  vision.  His  refraction  proved  to 
be:  R.E.,  +1.50  sph.O  +1.25  cyl.  ax.  180°  =  6/7.5.  L.E., 
+  1.25  sph.O +1.25  cyl.  ax.  180°  =  6/10.  From  this  time 
(August,  1896)  until  April,  1897,  there  was  no  change  in  the 
eyes.  April  23d  he  complained  of  dimness  of  vision  for  dis- 
tance and  inability  to  read  even  large  type  with  his  reading 
lenses.  His  diabetes  at  this  time  was  improved.  He  now 
accepted:  R.E.,  +2.50  sph.O +1.25  cyl.  ax.  180°  =  6/7.5. 
L.E.,  +2.50sph.O+1.25cyl.ax.  180°  =  6/10.    May  20th  he 
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returned  complaining  that  his  vision  was  blurred  with  the 
distance  lenses  after  a  few  days'  use,  and  that  he  must  hold 
his  book  too  close  in  reading.  He  accepted  his  old  glasses 
and  V.R.E.=6/7.5  ?;   L.E.=6/10. 

''Carpenter's"  Case. — The  patient,  a  woman  aged  fifty- 
one,  had  consulted  Carpenter  six  years  before  on  account  of 
presbyopia.  She  now  complained  of  sudden  inability  to  see 
clearly  at  a  distance  or  to  read  with  her  near  glasses.  Her 
refraction,  which  had  been  a  slight  myopic  astigmatism,  was 
now  hyperopic:  R.E.,  +1.50  sph.  =  6/6;  L.E.,  +2  50sph. 
=  6/6.  With  +2.25  sph.  added  she  read  Jaeger  1  at  30  cm. 
The  urine  had  contained  a  large  amount  of  sugar  four  weeks 
previouslj^  and  a  reduction  in  the  amount  of  sugar,  \mder 
strict  dieting,  was  coincident  with  the  failing  vision.  There 
was  no  lesion  of  media  or  fundi.  In  three  weeks  vision  again 
blurred  with  glasses,  and  she  showed  a  myopia  of  0.50  D. 

"Gallus'^  Case — The  patient  was  a  man  of  fifty-one  who 
had  had  symptoms  of  diabetes  for  some  time,  but  had  been 
under  treatment  only  two  weeks.  He  had  been  seeing  well 
at  a  distance  and  wearing  +2.00  spheres  for  reading.  Re- 
cently his  distant  vision  had  failed  and  he  saw  better  for 
distance  with  his  reading  lenses,  which  no  longer  served 
their  former  pm'pose.  His  refraction,  on  March  28,  1905, 
was  found  to  be:  R.E.,  +1.50  sph.O +0.50  cyl.  ax.  180°  = 
5/8.     L.E.,  +2.00  sph.O+0.50  cyl.  ax.  180°  =  5/5. 

**  Adding  +2.00  sph.  enabled  him  to  read  the  finest  print. 
The  eyes  were  in  every  way  normal  except  for  a  slight  pallor 
of  the  temporal  halves  of  the  discs  and  slight  narrowing  of 
the  form  fields  with  overlapping  of  red  and  green.  ]May  23d 
the  sugar  was  absent,  and  the  patient  was  using  his  old  cor- 
rection (  +  2.00  sph.)  for  reading.  Refraction  now  was: 
R.E.,  +0.50  sph.O+0.50  cvl.  ax.  180°  =  5  7.  L.E.,  +0.50 
cyl.  ax.  180°  =  5/5. 

''With  +2.00  sph.  added  for  near  he  was  able  to  read  the 
finest  print.  The  fields  were  now  noted  as  being  wider  but 
not  normal. 

"  Lichtenstein's^  Case. — This  is  of  especial  interest,  inas- 
much as  it  exhibits  diabetes  in  a  youth  of  seventeen  years, 
with  complete  paralysis  of  accommodation  and  an  increase 
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in  hyperopia,  proved  by  repeated  examinations  under  cyclo- 
plegia      This  patient  showed,  on  March  8,   190b,  a  shght 
anisoeoria  and  reduced  vision.     His  eyes  were  otherwise 
normal.    His  manifest  refraction  was :   +1.50  sph.  both  eyes; 
Y  =(j/(i      This  agreed  with  the  retmoscopy.     A   +lf;00 
snh    l)()th  eyes,  was  required  to  read  Jaeger  1  at  9  cm.    The 
diagnosis  of  complete  bilateral  paralysis  of  accominodation 
was  made,  for  which  no  cause  could  be  discovered  by  the 
ophthalmologist  or  neurologist,  except  diabetes,  which  was 
established  by  the  internist.     There  was  4.5  per  cent    of 
sugar  in  the  urine,  of  which  six  liters  were  passed  daily     1  he 
diabetes  increased  in  spite  of  treatment     On  the  following 
day  the  manifest  refraction  was  +2.50  sph    and  +l'^-00  ^Ph- 
was  required  for  near.    Homatropin  was  then  used,  with  the 
same  finding;   namely,  +2.50  sph.    Two  days  later,  under 
atropin  cycloplegia,  hyperopia  =  3.50.    There  was  no  change 
in  the  next  two  weeks,  during  which  time  tlie  sugar  was  re- 
duced and  the  patient  gained  in  weight.     In  another  week 
the  refraction  was  still  +3.50  sph.,  and  now  a  +11.00  sph. 
was  sufficient,  instead  of  +13.00,  to  bring  the  near  pomt-^to 
9  cm     Thereafter  a  steady  strengthening  of  the  accommoda- 
tion was  manifested  by  the  progressively  weaker  convex 
lenses  required,  until  two  months  later,  when  a  +0.OO  sph. 
sufficed     During  this  time  the  hyperopia  was  found  to  be 
3  00   2  50,  2.00,  and  finally  1.50,  the  latter  estimate  being 
with  atropin  cycloplegia.     The  thoroughness  of  the  use  ot 
cycloplegia  in  this  case  is  attested  by  the  patient  s  refusing 
to  return  for  further  examination  on  account  of  his  tear  ol 
atropin. 

''Landolt's^  Case.— No  mention  is  made  of  the  use  of  a 
cycloplegic,  and  the  amount  of  hyperopia  developed  is  too 
small  to  be  conclusive.  The  patient  was  a  woman,  the  sub- 
ject of  a  traumatic  diabetes,  who  had  arrived  at  an  age  when 
the  accommodation  is  almost  nil,  and  in  whom  the  refraction 
was  made  repeatedly  with  great  care,  according  to  the 
author's  statement.  A  hyperopia  of  0.50  developed,  and  the 
refraction  showed  variations  in  direct  proportion  to  the 
amount  of  sugar  in  the  urine,  finally  returning  to  emmetropia. 

''Doyne's^^  Case.— Unfortunately  we  do  not   know  the 
refraction  of  Doyne's  patient,  a  physician  aged  forty,  pre- 
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vious  to  his  acute  diabetes;  but  the  subsequent  history 
points  strongly  to  an  increase  of  hyperopia,  later  approxi- 
mating emmetropia  with  the  cure  of  the  diabetes.  Early 
in  the  course  of  the  disease,  when  vision  had  become  very 
dim,  hyperopia  was  3.00  D.  With  improvement  in  the  pa- 
tient's general  condition  the  error  gradually  lessened  until, 
when  the  urine  was  entirely  free  from  sugar,  the  refraction 
was  +0.75  sph.  with  homatropin  cycloplegia. 

"Jackson's^^  Case. — A  woman,  aged  fifty-two,  came  with 
a  history  of  diabetes  of  some  years'  standing.  Recently  the 
amount  of  sugar  had  greatly  increased  and  the  general  con- 
dition was  worse.  Until  a  few  weeks  before,  the  patient's 
distant  vision  had  been  good.  At  the  time  of  her  visit  vision 
was  4/60.  With  +2.25  sph.  each  eye,  vision  was  4/4.  These 
lenses  were  prescribed  for  distance,  and  +2.00  added  for 
near.  Three  months  later  she  returned  complaining  that 
she  could  not  see  with  the  distance  glasses  and  the  reading 
lenses  were  unsatisfactory.  Vision  without  lenses  was  now 
4/4,  and  the  same  with  +0.50  sph.  She  was  given  +2.75 
sph.  for  near  work  and  there  was  no  change  six  weeks  later, 
but  she  grew  rapidly  worse  and  soon  died. 

"Lundsgaard's^-  Case  1. — The  patient  was  a  woman  of 
fifty-seven  who  was  given  +0.50  sph.,  both  eyes;  V.  =6/6 
in  March,  1902.  No  lesion  was  found  in  her  eyes  at  this 
time.  In  July,  1905,  she  developed  abnormal  thirst  and 
hunger  and  passed  tliree  to  four  liters  of  urine  daily.  Numer- 
ous examinations  of  the  urine  during  1905  revealed  no  sugar. 
A  trace  was  present  in  February,  1906.  In  August,  1906, 
there  was  7.75  per  cent,  of  sugar.  With  restricted  diet  the 
percentage  fell  to  2.25  per  cent,  in  ten  days.  August  24th 
the  patient  noted  a  dimness  of  vision  which  remained  un- 
changed for  eight  days.  Examination  revealed  R.E.,  +2.50 
sph.  =  6/6;  L.E.,  +2.00  sph.  =6/6.  No  lesion  of  either  eye. 
Accommodation  was  recorded  as  corresponding  to  the  pa- 
tient's age.  The  sugar  diminished  in  quantity  during  Sep- 
tember, and  on  September  15th  the  refraction  w^as:  R.E., 
+2.00  sph.;  L.E.,  +1.50  sph.  By  October  14th  sugar  was 
absent,  and  on  November  19th  the  cloudy  vision  had  disap- 
peared.    She  read  with  her  old  reading  lenses,   and  the 
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refraction  was  the  same  as  in  1902  (hyperopia  =  0.50),  with 
normal  vision. 

"  Lundsgaard's^^  Case  2. — The  patient  was  a  woman  aged 
fifty.  She  had  had  diabetes  for  half  a  year.  July  8,  1907, 
she  suddenly  found  that  her  glasses  (  +  1.50  sph.)  caused 
blurring.  Her  refraction  was  now  found  to  be  R.E.,  +3.00 
sph.  =6/6;  L.E.,  +3.50  sph.  =6/6.  Accommodation  was 
normal  and  ophthalmoscopic  findings  normal.  Tension 
normal.  Two  days  later  the  dimness  of  vision  vanished  and 
she  saw  with  her  old  glasses.  On  July  15th  the  refraction 
was  recorded  as  emmetropic.  V.  =  6/6.  The  sugar,  which 
was  6.2  per  cent,  on  June  26th,  fell  to  2.5  per  cent,  on  June 
29th,  1.7  per  cent,  on  July  2d,  0.3  per  cent,  on  July  5th,  0.2 
per  cent,  on  July  8th;  thus  we  note  a  sudden  increase  in 
hyperopia  occurring  some  days  after  the  sugar  had  fallen 
from  a  high  percentage  to  a  mere  trace.  The  accommoda- 
tion remained  normal  throughout.  The  author  states  that 
he  had  no  opportunity  to  use  atropin. 

"  Lundsgaard's^'^  Case  3. — This  is  unique  in  the  thorough- 
ness with  which  it  has  been  studied  and  reported.  A  woman, 
aged  fifty,  stated  that  her  vision  had  been  good  until  pres- 
byopic symptoms  appeared  one  year  previously.  She  had 
been  given  a  glass  for  near  work  which  was  later  increased 
to  +1.50  sph.  For  a  half  year  she  had  suffered  with  diabetes 
•and  the  sugar  had  increased  from  2.5  per  cent,  to  6  per  cent. 
At  the  time  of  her  first  visit  (November  5,  1909)  she  was 
disturbed  by  blurring  of  distant  vision  and  inability  to  use 
her  reading  lenses.  She  had  headache  and  saw  objects 
distorted,  curved,  and  angular  with  the  left  eve.  Refraction 
showed  R.E.,  +1.50  sph.  =  6/6;  L.E.,  +2.00  sph.  =  6/12. 
With  +3.50  sph.,  both  eyes,  she  could  read  Jaeger  1.  With 
the  left  eye  the  letters  were  out  of  line — some  higher,  some 
lower.  The  Schiotz  tonometer  revealed  normal  tension  and 
the  Javal  ophthalmometer  showed  corneal  astigmatism. 
The  right  pupil  was  slightly  smaller  than  the  left.  Both 
reacted  normally.  The  media  were  clear  except  for  a  mass 
of  grayish,  punctate  flecks,  partly  vacuoles,  in  the  right  eye. 
They  appeared  to  be  in  the  front  part  of  the  lens,  distinctly 
seen  with  the  corneal  loupe.    The  left  eye  showed  no  such 
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appearance  when  the  pupil  was  widely  dilated  with  homat- 
ropin. 

''November  loth:  R.E.,  +2.50 sph.  =6/6-;  L.E.,  +2.50 
sph.=6/12. 

''November  18th:   Sugar,  0.85  per  cent. 

"November  22d:    No  change;    atropin,  left  eye. 

"November  30th:  R.E.,  +1.00  to  +1.50  sph.  =  6/6-; 
L.E.,  +2.00  sph.  =  6  12. 

"December  30th:  Refraction  and  vision  were  unchanged. 
Flecks  and  vacuoles  unchanged.     Sugar,  2.3  per  cent. 

"January  16, 1910:  No  change  in  refraction  or  vision.  At- 
ropin was  used  each  time  in  the  left  eye  in  order  to  study  the 
lens  changes  with  a  dilated  pupil.  The  opacities  seemed 
less  numerous  than  formerly  and  very  superficial  and  mostly 
in  the  periphery. 

"February  1st:  The  right  eye  was  reported  emmetropic, 
with  vision  6/9;  the  left  eye  (manifest  and  under  atropin), 
+0.50  sph.  =  6/12.  The  distortion  of  objects  in  the  left  eye 
was  unchanged,  though  the  usual  tests  with  straight  lines 
for  metamorphopsia  showed  no  abnormality.  During  these 
numerous  examinations  the  ophthalmometer  and  tonometer 
readings  showed  at  no  time  any  change  in  tension  or  corneal 
astigmatism.  The  patient  said  that  she  saw  as  well  as  before 
the  development  of  her  diabetes,  though  the  lens  opacities 
remained  unchanged. 

"Knapp's^^  Case  1. — The  patient  was  a  woman  of  forty- 
seven  who  was  found  to  be  emmetropic  by  skiascopy,  and 
accepted  no  lens  for  distance  in  December,  1907.  She  was 
given  +1.25  sph.  for  her  presbyopia.  October  26,  1908: 
She  reported  that  she  had  suffered  with  diabetes  since  the 
first  of  the  year,  and  for  several  days  her  vision  had  been 
poor  for  distant  and  near  objects.  Her  vision  was  6/36. 
Skiascopy  showed  hyperopia  of  2.00  D,  and  +2.00  sph.  gave 
6/9  vision.  With  +4.00  sph.  she  read  finest  type  at  30  cm. 
Ophthalmoscopy  revealed  red  discs,  but  no  lesion.  Novem- 
ber 9th  there  was  no  sugar  in  the  urine  and  she  accepted: 
R.E.,  +1.00  sph.  =  6  6;  L.E.,  +0.50  sph.  =  6/6;  agreeing  with 
the  skiascopv. 

"November  23d:  R.E.,  +0.50  sph.;  L.E.,  +0.25  sph.  No 
sugar. 
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"February  13,  1909:  R.E.,  +0.50  sph.  =  6/6;  L.E.,  emme- 
tropia  =  6/6.  R.E.,  + 1.00  sph.  gives  Jaeger  1  at  25  cm.  L.b., 
+  1.00  spli.  gives  Jaeger  1  at  22  cm.  Ihe  refraction  was  the 
same  at  this  time  with  homatropin  cycloplegia. 

"  Knapp's^^  Case  2.— The  patient  was  a  man  of  forty-eight 
who  had  a  severe  diabetes  of  only  a  few  weeks'  duration, 
when,  in  April,  1908,  he  complained  of  dimness  of  vision, 
coming  on  over  night,  for  both  far  and  near.  Skiascopy 
revealed  a  hyperopia  of  over  1.00  D,  and  -j- 1.25  sph  brought 
vision  up  from  1/3  to  normal.  To  read  Jaeger  1  at  20  cm., 
H-5  00  sph.  was  required,  showing  a  weakened  accommoda- 
tion Four  weeks  later  the  sugar  had  disappeared  and  the 
patient's  sight  was  good  without  lenses.  Skiascopy  revealed 
emmetropia  and  V.=6/6  without  lenses.  Accommodation, 
2  00  to  2  50  D.  In  March,  1909,  emmetropia,  both  eyes, 
and  V  =6/6  With  +1.00  sph.  the  patient  read  Jaeger  1  at 
35  cm.  He  continued  well  and  worked  as  a  chemist  without 
glasses.  Neither  of  Knapp's  cases  had  any  abnormality  ot 
tension  or  demonstrable  lesion  in  the  eye. 

''Zentmayer's^-^  Case.— The  patient  was  a  woman,  aged 
fifty-eight,  who  had  been  under  treatment  for  glycosuria  tor 
three  weeks  when  she  consulted  the  ophthalmologist,  Octo- 
ber 4  1909,  complaining  of  rapid  loss  of  vision  for  the  past 
ten  days.  She  had  worn  glasses  only  for  near  work  during 
the  preceding  six  years,  but  now  could  see  better  with  these 
lenses  for  distance  than  without  them.  V.R.E.  =  b/60;  i^.i^. 
=  6/60-  fields  practicallv  normal.  Tension  of  left  eye  +.. 
There  was  marked  arteriosclerosis  of  the  retinal  vessels. 
Otherwise  the  eyes  were  normal.  Refraction  was  tound  to 
be-  R.E.,  +2.50  sph.O+0.25  cyl.  ax.  165  =5/5.  L.E., 
+2.50  sph.O+0.50  cyl.  ax.  15°  =  5/5 

"  \dding  +2.50  sph.,  both  eves,  enabled  her  to  read  type 
0.37  at  25  cm.  October  26th  there  was  no  change  noted  in 
the  hyperopia  or  vision.  November  9th,  R.E.,  +1.25  sph. 
=  6/5   pt.;    L.E.,  +1.25   sph.  =  6/5  pt.      Accommodation 

unchanged.  n  /n     i.      t  tt 

-January  17,  1910:  R.E.,  +0.50  sph.  =  6/6  pt.;^  L.E., 
+0  75  sph.  =  6/6  pt.  Accommodation  unchanged.  Ur. 
Zentmayer  states  that  the  sugar,  which  had  been  as  high  as 
5  per  cent.,  was  lessening  at  the  time  when  vision  tailed,  and 
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had  been  absent  for  two  days  previous  to  her  first  visit  to 
him  (October  4th). 

Roberts'-  Case. — See  below. 

''Gould's1«  Case.— In  April,  1907,  Dr.  George  M.  Gould 
reported  a  case  of  rapidly  changing  refraction  in  the  person 
of  a  physician  suffering  from  glycosuria,  and  reviewed  the 
literature.  His  patient  was  a  man  fifty-eight  years  of  age, 
whose  eyes  he  had  repeatedly  examined  under  cycloplegia. 
In  December,  1902,  he  had  been  wearing:  R.E.,  —2.62  sph. 
0-0.7ocvl.ax.35°  =  20/20  +  .  L.E., -2.62  sph.O- 1.25  cyl. 
ax.  167°  =  20/20+;  +1.75  sph.  added  for  near. 

''On  the  eighteenth  of  that  month  the  patient  complained 
of  eye-strain  and  blurred  distant  vision  and  accepted  the 
following:  R.E.,  -3.25  sph.O  -0.75  cyl.  ax.  25°  =  20/20+. 
L.E.,  -3.25  sph.O -1.50  cyl.  ax.  166°  =  20/20+;  +2.12 
added  for  near  in  bifocals. 

"There  was  also  a  limitation  of  the  range  of  accommoda- 
tion. Other  symptoms  suggested  examination  of  the  urine, 
which  was  found  loaded  with  sugar.  A  strict  diet  was  pre- 
scribed, and  in  a  week  the  sugar  had  disappeared  from  the 
urine,  but  the  eye-strain  had  returned.  A  re-examination 
showed  that  the  error  of  refraction  had  returned  almost 
exactly  to  the  point  of  seven  days  before.  In  the  next  four 
years  the  patient  was  less  careful  of  his  diet,  and  in  Decem- 
ber, 1906,  accepted  the  following :  R.E.,  -2.87  sph.O -0.37 
cyl.  ax.  25°  =  20/20+.  L.E.,  -3.00  sph.O -1.50  cyl.  ax. 
172°  =  20/ 20+;   +2.50  added  for  near  in  bifocals. 

"In  February,  1907,  there  was  increasing  evidence  of  ill 
health,  a  high  percentage  of  sugar  in  the  urine,  and  symp- 
toms of  eye-strain.  The  rigid  diet  was  resumed  and  in  a  few 
days  the  glycosuria  had  disappeared,  but  the  eye-strain  was 
worse  than  ever.  Examination  showed  the  following  error: 
R.E.,  -2.00  sph.O -0.62  cyl.  ax.  20°  =  20/20  +  .  L.E.,  - 
1.87  sph.O -1.37  cyl.  ax.  170°  =  20/20+;  +2.00  added  for 
near. 

"Dr.  Gould  writes  us  that  the  patient  continues  in  good 
health  and  is  now  wearing:  R.E.,  —2.50  sph.O— 0.87  cvl. 
ax.  35°  =  20/20+.  L.E.,  -2.50  sph.O -1.50  cyl.  ax.  170° 
=  20/20+;  +2.37  added  for  near. 

"Attention  is  called  to  the  fact  that,  ignoring  the  astig- 
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matism,  the  myopia  increased  from  —2.62  to  —3.25  and 
then,  after  a  period  of  careful  dieting,  fell  to  —2.00  in  one 
eye,  and  —1.87  in  the  other,  five-eighths  of  a  diopter  in  one 
eye  and  three-quarters  in  the  other,  below  what  may  be 
termed  the  normal  myopia  for  the  individual,  the  amount 
present  before  the  glycosuric  changes  began.  This,  we  be- 
lieve, is  not  to  be  explained  on  the  ground  of  a  careless 
refraction  or  lack  of  cycloplegia. 

''Wescott's''  Case. — Miss  K.  H.,  stenographer,  aged 
thirty-six,  was  referred  to  one  of  us  (C.  D.  W.)  because  of 
headache  in  February,  1896.  Under  complete  cycloplegia 
with  homatropin  and  cocain  she  accepted:  R.E.,  -|-0.75  sph. 
=  6/6;   L.E.,  0.75  sph.  =6/ 6. 

"  She  was  given  the  full  correction  for  near  work  only,  with 
relief  from  her  headaches.  In  May,  1898,  she  was  com- 
plaining again  and  under  homatropin  and  cocain  accepted: 
R.E.,   +0.87  sph.  =6/6;    L.E.,   +0.62  sph.  =6/6. 

"She  was  given  the  above,  less  0.25  sph.,  for  constant  use, 
and  was  again  relieved  of  her  symptoms.  In  May,  1903,  she 
suffered  again  from  headache  and  was  again  examined  under 
homatropin  and  cocain,  accepting:  R.E.,  +1.00  sph.O  + 
0.25  cyl.  ax.  180°  =  6/6  +  .  L.E.,  +1.25  sph.O +0.25  cyl. 
ax.  180°  =  6/6  +  . 

"  She  was  given  the  above,  less  0.37  sph.,  and  was  comfort- 
able once  more.  In  July,  1906,  she  was  again  complaining, 
and  under  the  same  cycloplegia  accepted:  R.E.,  +1.25  sph. 
O +0.25  cyl.  ax.  180°  =  6/6.  L.E.,  +1.00  sph.O +0.25  cvl. 
ax.  180°  =  6/6. 

"Given  the  above,  less  0.25,  for  distance  and  added  +0.50 
for  near  in  bifocals.  In  September,  1907,  when  the  patient 
was  forty-seven  years  of  age,  she  returned,  saying  that  she 
could  not  see  well  with  her  distance  glasses.  The  external 
eye,  reflexes,  and  fundus  were  normal.  Under  homatropin 
and  cocain  she  now  accepted:  R.E.,  —0.25  sph.O +0.50 
cyl.  ax.  15°  =  6/6-.  L.E.,  -0.25  sph.O +0.50  cvl  ax.  165° 
=  6/6-. 

"A  few  days  later  without  cycloplegia  she  accepted:  RE., 
-0.50  cyl.  ax.  105°  =  6/6-.  L.E.,  -0.50  cyl.  ax.  75°  = 
6/6-. 

"This  was  prescribed,  with  +0.75  sph.  added  in  bifocals. 

27 


418       Roberts:  Increase  of  Hyperopia  in  Diabetes. 

There  was  no  paralysis  of  accommodation.  Diabetes  was 
suspected  and  the  patient  was  advised  to  consult  her  physi- 
cian for  general  examination  and  treatment.  November  2, 
1907,  she  returned,  complaining  that  she  could  no  longer  see 
to  read  with  the  glasses  prescribed  in  September,  and  her 
bifocal  segments  were  increased  to  +1.50  sph.  At  this  time 
her  physician,  Dr.  Annie  Sage,  reported  5  per  cent,  of  sugar 
in  the  urine.  November  12th,  sugar,  8.266  per  cent.  Ace- 
tone absent.  March  19,  1907,  the  patient  returned,  com- 
plaining that  she  could  not  see  well,  far  or  near,  with  or  with- 
out glasses.  Examination  showed  that  distant  vision  was 
reduced  to  6,  45  with  either  eye,  with  her  correction,  and 
near  vision  to  Snellen  2  D.  at  14  inches.  With  +3.00  sph. 
added,  distant  vision  was  restored  to  6/6  —  ,  and  near  vision 
to  Snellen  0.50  D.  at  8  to  18  inches.  She  was  given  +3.00 
sph.  in  a  grab  front  to  be  worn  over  her  bifocals.  Sugar, 
4.533  per  cent.    Diacetic  acid  and  acetone  absent. 

"November  25th:  Sugar,  6  per  cent.  December  2d: 
Sugar,  4.266  per  cent. 

''December  12,  1907:  The  patient  returned  her  grab  front, 
as  the  vision  had  improved  so  much  that  she  was  able  to  get 
along  with  her  correction.  Distant  vision  at  this  time  was 
6/12  with  either  eye.  There  was  5.866  per  cent,  of  sugar  in 
the  urine  on  ]March  28,  1908;  she  saw  better  without  her 
glasses  than  with  them,  and  was  again  examined  under 
homatropin  and  cocain.  with  the  following  result :  R.E., 
+  1.00  sph.O+0.37  cyL  ax.  180°  =  6/6.  L.E.,  +1.00  sph. 
O+0.37cyI.ax.  5°  =  6  6. 

"The  patient  was  given  the  above,  less  0.25  sph.  for  dis- 
tance, with  +1.25  sph.  added  in  bifocals.  At  this  time  when 
the  refraction  had  increased  to  and  beyond  what  was  normal 
for  her  when  the  rapid  change  began,  the  urine  contained 
6.66  per  cent,  of  sugar.  After  this  examination,  however, 
her  health  failed  rapidly,  the  amount  of  sugar  increased  to 
15  per  cent.,  and  she  died  in  coma,  without  being  seen  by  us 
again.  This  case  also  shows  that  hyperopia  may  decrease, 
increase,  and  decrease  again,  while  the  amount  of  sugar  more 
or  less  steadily  increases. 

"Ellis'^  Case  1. — Catherine  M.,  domestic,  aged  forty, 
seen  in  December,  1907,  for  some  time  had  noticed  that 
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vision  was  variable,  and  three  weeks  previously  l)r.  N  S. 
Davis,  of  Chicago,  had  diagnosed  diabetes.  V.K.l^.  -b/.5U, 
LE  =6/15.  Under  cyeloplegia  with  homatropin  and  co- 
cain  she  accepted  the  following:  R.E.,  +4.50  sph.  =b/b-r; 
L  E.,  +4.50  sph.  =6/6  +  .  A  few  days  later,  without  cyelo- 
plegia, she  accepted:  R.E.,  +4.00  sph.  =6/6+;  L.E.,  +.3_75 
sph  =6/6  +  .  This  was  ordered  for  constant  use.  At  this 
time  the  urine  contained  3  per  cent,  of  sugar. 

"In  March,  1908,  the  patient  returned,  complaining  that 
she  could  no  longer  see  well  with  the  glasses  and  had  dis- 
carded them.  Re-examination  under  homatropin  and  cocain 
gave  the  following  result:  R.E.,  +2.25  sph.O +0^25  cyl. 
ax  10°  =  6/6.  L.E.,  +1.37  sph.O+0.37  cyl.  ax.  30°  =  6/6. 
Gi'ven  the  above  less  +0.50  sph.  The  patient  was  then 
passing  four  quarts  of  urine  containing  2.5  per  cent,  ot 
sugar. 

"Ellis'3  Case  2.— Mrs.  J.  T.  W.,  aged  forty-eight,  was 
referred  by  Dr.  Julius  Hoelscher,  of  Chicago,  in  September 
1910  The  patient  complained  that  her  eyes  had  so  changed 
in  the  past  few  weeks  that  she  could  see  clearly  in  the  dis- 
tance with  glasses  used  for  some  time  for  reading,  and  that 
they  were  no  longer  satisfactory  for  near  work.  Dr.  Hoel- 
scher reported  polydipsia  and  polyuria  and  4.5  per  cent,  ot 
sugar  in  the  urine.  No  diacetic  acid  or  acetone  was  present 
The  patient  had  been  examined  by  him  one  ye^ar  before,  and 
six  months  before,  and  no  diabetes  was  found.  Externally 
the  eyes  were  normal;  reflexes  and  fundi  nornial  \  .K.E^ 
=  6/45-L.E.  =  6/45.  With  old  reading  glasses:  RE., +2.50 
sph.O+0.75  cyl.  ax.  45°  =  6/5.      L.E     +3.00  sph.  =  6/5. 

"Under  homatropin  and  cocain  the  patient  accepted: 
R.E.,  +2.75  sph.O+0.50  cyl.  ax.  60°  =  6/5.   L.E.,   +2.75 

^^""  After  passage  of  cyeloplegia  a  few  days  later  she  accepted : 
R.E.,  +2.50  sph.  =  6/5;   L.E.,  +2.50  sph.  =6/5. 

"  The  above  was  ordered,  with  +1.50  sph.  added  for  near. 
There  was  no  paralysis  of  accommodation.  In  December, 
1910  the  patient  came  complaining  of  poor  distant  vision 
with  glasses,  and  stated  that  vision  was  much  better  without 
them  Examination  showed  vision  6/9  in  either  eye  without 
glasses,  and  6/30  with  correction.,  Without  cycloplegic  she 
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accepted:  R.E.,  +0.75  sph.o +0.50  cyl.  ax.  45°  =  6/5-. 
L.E.,  +0.75  sph.=  6/5-. 

"Above  given,  with  +1.50  added  for  near.  At  this  time 
the  urine  was  free  from  sugar.  February  14,  1911,  this 
patient  was  again  examined  under  homatropin  and  cocain. 
The  fundus  was  normal  and  she  accepted:  R.E.,  +1.00  sph. 
O+0.37  cyl.  ax.  45°  =  6/6+3.  L.E.,  +1.25  sph.o +0.25 
cyl.  ax.  165°  =  6/6+4. 

"A  few  days  later  without  cycloplegic  she  accepted  the 
above,  less  0.25  and  +1.50  added  for  near.  No  paralysis  of 
accommodation.  This  case,  like  our  first  one,  shows  an 
increase  of  hyperopia,  though  we  do  not  know  how  much, 
followed  by  a  very  marked  decrease. 

"Ellis'^  Case  3. — A  woman,  aged  sixty-five,  was  seen  July 
12,  1910.  Her  distant  vision  had  been  failing  rapidly  for 
three  months,  with  dull  headache  on  near  work.  The  oph- 
thalmoscope showed  sclerosis  of  the  lenses  and  pronounced 
retinal  arteriosclerosis.  V.R.E.  =  6/22-1;  L.E.=6/22-l. 
She  was  wearing  +2.75  sph.,  both  eyes,  for  near,  and  read 
Snellen  0.50  at  9  inches.  Under  homatropin  and  cocain  she 
accepted:  R.E., -0.75  sph.o -1.00 cvl.  ax.  15°  =  6/9.  L.E., 
-0.75  sph.O-0.50  cyl.  ax.  135°  =  6/12. 

"  She  was  given  the  above,  with  +2.50  added  for  near.  On 
August  16,  1910,  she  saw  better  without  glasses.  V.R.E., 
=  6/22;  L.E.=6/22;  with  glasses  V.R.E.  =  6/45;  L.E. 
=  3/45  Under  homatropin  and  cocain  she  accepted:  R.E., 
+  1.75  sph.o  +0.25  cyl.  ax.  120°  =  6/9  +  .  L.E.,  +1.75  sph. 
O  +0  25  cyl.  ax.  180°  =  6/9. 

"March  17,  1911,  she  again  saw  better  without  distance 
glasses  than  with  them.    She  admitted  carelessness  in  diet. 

"V.R.E.,  =6/12  +  ,  with  correction  =6/30;  L.E.,=6/12  +  , 
with  correction  =6/30.  Under  homatropin  and  cocain  she 
accepted:  R.E.,  +0.75  cyl.  ax.  130°  =  6/9+2.  L.E.,  +0.50 
cyl.  ax.  15°  =  6/9 -2." 

Ellis'-'^  Case  4  was  that  of  a  woman,  aged  forty,  who  had 
been  wearing  +0.50  sph.  for  distance  and  +2.50  sph.  for 
reading.  In  a  week's  time  her  refraction  had  changed  as  a 
result  of  her  diabetes,  so  that  she  required  for  distance, 
+2.00  sph.o  +0.50  cyl.  ax.  180°  =  6/  7,  with  normal  accom- 
modation for  her  age. 
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Dr.  M.  H.  Post,'^  of  St.  'Louis,  reports  the  history  of  a 
woman,  aged  fifty-nine,  for  whom  in  May,  191(3,  he  had  pre- 
scribed: R.E.,  +0.25  evl.  ax.  180°  =  20/15.  L.E.,  -0.75 
sph.O+0.87  cyl.  ax.  180°  =  20/ 19. 

With  +2.50  added  she  read  3.5  point  type  at  14  inches. 
On  July  3,  1916,  she  reported  that  she  could  not  see  well 
with  her  glasses,  and  her  vision  with  them  proved  to  be  R.E. 
=  20/90 ;  L.E.  =20/120.  Two  days  later  her  vision  was 
R.E.  =  20/38;  L.E.  =  20/48.  July  10,  1916,  her  refraction 
was:  R.E.,  +0.75  sph.o +0.25  cyl.  ax.  180°  =  20/15.  L.E., 
+0.25  sph.o +0.87  cyl.  ax.  180°  =  20/15;  an  increase  of 
hyperopia  of  0.75  in  her  right  and  1.00  in  her  left.  For 
reading  she  took  an  addition  of  +2.25  sph.  November  20, 
1916,  her  vision  had  returned  to  the  condition  prior  to  the 
onset  of  her  diabetes. 

Dr.  Fred.  M.  Spalding,  of  Boston,  reports  to  me  in  a 
letter  dated  December  18,  1919,  the  case  of  a  woman,  aged 
twenty-nine:  "The  second  day  after  starvation  was  begun 
she'  noticed  considerable  blurring  of  vision,  which  has  per- 
sisted. She  had  worn  glasses  since  she  was  twelve  years  old 
and  had  not  had  them  changed  any  more  frequently  than  is 
usually  the  case.  The  last  change  was  made  October.  The 
diabetes  was  discovered  the  preceding  August.  She  was 
wearing  the  following  correction:  R.E.,— 0.25  sph.o +1.00 
cyl.  ax.  90°.     L.E. ,-0.50  sph.O  +1.75  cyl.  ax.  90°. 

She  claimed  that  she  saw  perfectly  well  with  these  and 
could  use  her  eyes  without  any  discomfort  before  the  diet 
was  begun.  She  accepted  the  following:  R.E.,  +3.50  sph. 
O+1.50  cyl.  ax.  90°.  L.E.,  +3.00  sph.o +2.00  cyl.  ax. 
90°. 

With  this  correction  she  read  20/15  each  eye.  There  was 
no  loss  of  accommodation.    Tension  was  normal  in  each  eye. 

My  first  case  was  reported'  under  the  title,  "Report  of  a 
Case  of  Transient  Cycloplegia  due  to  Glycosuria."  At  the 
time  this  paper  was  written  I  thought  the  condition  was  due 
to  a  partial  cycloplegia  from  involvement  of  the  ciliary 
muscle,  but  in  the  light  of  other  cases  reported  I  now  regard 
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it  as  simply  an  increase  of  hyperopia.  The  history  of  this 
case  is  as  follows: 

Case  1. — Mr.  W ,  aged  fifty-one,  first  consulted  me 

March  30,  1908,  concerning  a  tickling  in  his  throat,  which  had 
troubled  him  for  about  two  weeks.  He  was  coughing  a  great 
deal,  he  felt  and  looked  sick,  and  he  had  recently  lost  flesh. 

Examination  showed  that  his  uvula  was  thickened  and 
elongated,  fauces  congested;  right  cord  somewhat  immov- 
able, irregular  in  outline,  and  reddened  near  the  arytenoid 
cartilage. 

Fearing  that  a  tuberculous  process  might  be  commencing 
in  his  lungs,  I  advised  him  to  consult  a  general  physician  for 
a  physical  examination.  He  placed  himself  under  the  care 
of  Dr.  Joseph  D.  Condit.  Dr.  Condit  reported  to  me  that 
there  was  no  evidence  of  tuberculosis,  but  that  his  urine 
contained  7  per  cent,  of  sugar. 

Under  appropriate  diet  the  sugar  began  to  lessen,  so  that 
by  April  7th  it  was  down  to  5%  per  cent.,  and  his  weight, 
which  was  133  pounds,  began  to  increase.  By  April  29th 
all  sugar  had  disappeared  from  his  urine,  and,  when  last 
observed  by  Dr.  Condit  on  July  22d,  his  weight  had  increased 
to  142  pounds. 

On  April  15th,  when  he  had  been  under  Dr.  Condit's  care 
for  two  weeks,  his  urine  showed  only  ^/g  per  cent,  of  sugar. 
At  that  time  he  came  to  me  again,  saying  that  for  a  few  days 
past  he  had  been  unable  to  read  with  his  glasses,  which  had 
theretofore  been  perfectly  satisfactory,  and  that  he  now 
needed  them  to  see  with  in  the  distance.  Until  he  noticed 
this  failure  of  his  glasses  for  reading  his  vision  for  distance 
had  been  perfect;  but  now  he  could  not  see  in  the  distance 
without  the  use  of  his  old  reading  glasses. 

I  found  that  he  had  been  using  for  reading  a  pair  of 
+  1.75  spheres.     At  that  time  V.R.E.  =6/22.5.    L.E.  =  6/15. 

Manifest:  R.E., +  1.75  sph.  =6/5.  L.E., +  1.75  sph.  =6/5., 
114°  esophoria. 

For  reading  at  13  inches,  he  required  to  be  added  to  the 
above  +2.25  sph. 

External  examination  of  the  eyes  showed  everything  nor- 
mal; pupils  were  of  normal  size,  and  they  reacted  to  light 
and  accommodation.    Ophthalmoscopic  examination  showed 
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the  media  clear  and  the  fundi  normal.  A  test  on  the  follow- 
ing day  confirmed  this  examination,  so  I  ordered  the  fore- 
going lenses  for  him. 

On  May  18th  he  came  in  again  very  much  improved  in  his 
general  health.  He  said  that  until  within  a  few  days  these 
last  glasses  had  been  perfectly  satisfactory;  but  that  now 
he  could  not  see  so  clearly  in  the  distance  with  them,  and  he 
found  that  he  had  to  hold  newspapers  and  books  too  close 
to  his  eyes  to  read  with  comfort.  His  vision  with  his  dis- 
tance glasses  now  was  only  6/12. 

Manifest:  RE.,  +1.00  sph.  =  6/5.  L.E.,  +0.75  sph. 
=  6/5;  with  +2.25  sph  added  for  near,  and  these  I  ordered. 

Shortly  after  this  Mr.  W returned  to  his  home  in  the 

East.  In  a  letter  dated  February  8th  of  this  year  (1909)  he 
wrote  me  that  his  eyesight  was  very  much  better  than  when 
he  was  in  Pasadena  last  year.  His  accommodation  continued 
to  return  so  that  it  was  necessary  for  him  to  go  back  to  the 
original  reading  glasses  which  he  was  using  when  he  first 
came  to  me. 

I  now  wish  to  add  four  more  cases  taken  from  my  records : 

Case  2. — Mrs.  O.  L.  B ,  aged  fifty-four,  was  in  May, 

1910,  given  the  following  glasses:  R.E.,  +0.75  sph.O  +0.25 
cyl.  ax.  90°  =  6/6.  L.E.,  +0.50 sph.O  +0.50  cyl. ax.  90°  =  6/6 ; 
with  +2.25  sph.  added  for  near. 

In  October,  1915,  she  complained  that  rather  suddenly 
she  had  had  difficulty  in  reading  with  these  glasses.  I  then 
found  that  she  accepted  the  following:  R.E.,  +2.00  sph. 
O+0.25  cyl.  ax.  90°  =  6/9+3.  L.E.,  +2.25  sph.O +0.50 
cyl.  ax.  90°  =  6/9;  with  +2.50  sph.  added  for  near.  Her 
media  were  clear  and  her  retinae  normal. 

November  9,  1915,  she  came  in  saying  she  was  now  unable 
to  use  her  new  lenses,  as  with  them  distant  vision  was  greatly 
blurred  and  her  reading  focus  too  short.  On  questioning  her 
I  learned  that  she  had  recently  discovered  that  she  had 
diabetes,  and  that  for  the  past  six  weeks  she  had  been  on  a 
rigid  diet. 

She  now  accepted:  R.E.,  +0.75  sph.  =6/7— 3.  L.E., 
+0.50  sph.O +0.50  cyl.  ax.  90°  =  6/7-3;  with  +  2.50  sph. 
added. 
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Case  3. — Mrs.  S .    Age  fifty-three.    January,  1915,  I 

gave  her  for  her  R.E.,  +1.25  sph.O +0.50  cyl.  ax.  180°  = 
6/5.  The  left  eye  was  practically  blind  from  an  old  chorio- 
retinitis. 

In  Mav,  1917,  she  could  get  only  6/15  with  this  lens  and 
required  "^+2.75  sph.O +0.75  cyl.  ax.  180°  =  6/9 -2,  with 
+2.50  sph.  added.  I  found  that  she  was  suffering  from 
diabetes.  Her  right  nerve  was  slightly  swollen.  October 
25,  1917,  she  returned  to  her  original  lens,  but  could  get  only 
6/12  vision. 

Case  4.— Mrs.  G.  A.  B.    Age  fifty-five. 

In  April,  1915,  I  prescribed  the  following  lenses:  R.E., 
-9.50  sph.O-0.25  cvl.  ax.  120°  =  6/5.  L.E.,  -0.50  sph. 
O-0.25  cyl.  ax.  60°  =  6/5,  with  +2.25  added. 

During  1917  she  developed  diabetes,  but  showed  no  eye 
symptoms  until  April,  1918,  when  she  found  that  she  had  to 
use  her  reading  glasses  to  see  in  the  distance.  At  this  time 
she  was  in  the  hospital  undergoing  treatment  and  had  be- 
come sugar  free  after  having  had  as  high  as  10  per  cent.  She 
now  required  for  each  eye  +3.50  sph.  =6/7;  no  fundi 
changes. 

In  about  three  months  she  returned  to  her  old  glasses  and 
has  used  them  ever  since.  She  tells  me  she  has  not  been 
entirely  sugar  free  since  leaving  the  hospital.  She  is  on  a 
restricted  diet,  and  at  times  her  vision  blurs.  At  such  times 
she  finds  if  she  eats  forbidden  articles  of  food,  such  as  white 
bread,  she  at  once  feels  better  and  her  vision  improves. 

Case  5. — Mrs.  L.  J.  B.,  age  sixty-six. 

When  this  patient  consulted  me  September  19,  1919,  it 
was  for  the  purpose  of  determining  whether  or  not  her 
glasses  needed  changing.  She  had  been  wearing  for  eight 
years:  R.E.,  +0.50  sph.  O+0.50  cyl.  ax.  50°.  L.E.,  +0.50 
cyl.  ax.  120°;  with  +2.50  added. 

Gave  no  history  of  eye  trouble.  She  accepted:  R.E.,+ 
0.50  sph.O +  0.75  cyl.  ax.  40°  =  6/5.  L.E.,  +  0.25  sph.O  + 
1.00  cyl.  ax.  155°  =  6/5;  with +  2.50  added. 

Nothing  was  noted  aside  from  a  few  spicules  of  opacity 
in  her  left  lens,  her  media  were  clear  and  her  fundi  normal. 
Noticing  an  acetone  odor  to  her  breath,  I  suggested  a  urin- 
alysis, and  7  per  cent,  sugar  was  found.    Her  physician  put 
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her  on  the  Allen  diet  and  inside  of  two  weeks  she  was  sugar 
free.  She  returned  to  me  on  October  17th  and  said  she  could 
not  see  with  either  her  old  or  new  f^lasses.  I  found  that  she 
required  +3.25  sph.  added  to  her  right  lens  and  +2.75  sph. 
added  to  her  left  lens,  which  gave  her  6/5  vision  each  eye, 
with  +2.50  sph.  added  for  near.  I  assured  her  she  would 
need  these  stronger  glasses  but  for  a  short  time,  which  was 
the  case,  for  in  three  weeks  she  returned  to  the  lenses  I  first 
ordered,  and  is  still  wearing  them. 


Of  my  five  cases,  four  were  women.  The  youngest  was 
fifty-one,  the  oldest  sixty-six.  Case  3  was  the  only  one 
showing  fundus  changes,  and  these  were  probably  due  to  an 
intercurrent  disease.  This  and  Case  2  are  the  only  ones  of 
the  five  where  normal  vision  was  not  obtained  with  the  sub- 
sidence of  the  hyperopia. 

Dr.  E.  P.  Joslin,  of  Boston,  an  authority  on  diabetes, 
writes  that  he  thinks  "the  whole  explanation  is  connected 
with  the  marked  changes  in  per  cents  of  sugar  and  salt  in  the 
blood  and  may  be  associated  with  the  blood  volume  as  well, 
but  as  yet  that  is  not  proved."  In  the  second  edition  of  his 
book  on  "The  Treatment  of  Diabetes  Mellitus,"!^  page  437, 
he  says:  "One  cannot  too  frequently  impress  upon  the  pa- 
tient that  treatment  is  instituted  not  simply  to  keep  sugar 
out  of  the  urine,  but  to  save  him  from  a  great  variety  of 
serious  incidental  diseases.  Conversely  with  the  institution 
of  progressive  treatment  the  eyesight  often  temporarily 
fails.  .  .  .  The  explanation  of  this  condition  is  un- 
doubtedly due  to  changes  in  the  water  balance  of  the  body 
and  the  disappearance  of  sugar.  These  incidentally  involve 
the  lens,  causing  refractive  changes."  In  his  case  No.  924 
he  reports  Dr.  F.  M.  Spalding  as  recording  "a  shrinking  and 
flattening  of  the  lenses."  I  wrote  Dr.  Spalding  about  this 
case,  and  in  reply  he  writes: 

"I  have  tried  to  explain  these  cases  by  the  effect  which  the 
loss  of  the  sugar  content  nmst  have  on  the  tissues  of  the 
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media  of  the  eye.  It  is  a  question  in  my  mind  how  much 
the  lens  can  change,  on  account  of  the  character  of  its  tissue 
and  the  mode  of  its  nourishment.  It  is  hard  for  me  to  con- 
ceive, as  in  the  case  cited,  how  such  a  rapid  change  could 
take  place  if  it  were  confined  to  the  lens  alone.  I  am  more 
inclined  to  believe  that  the  condition  is  due  more  to  some 
change  in  the  refractive  index  of  the  media." 

Four  of  my  five  cases.  Case  3  excepted,  noticed  the  loss  of 
vision  coincident  with  the  lessening  or  disappearance  of  the 
sugar.  This  is  more  than  a  coincidence,  for  other  authors 
have  made  the  same  observation.  The  rapid  disappearance 
of  sugar  from  the  urine  does,  we  know,  lessen  the  blood 
sugar.  If,  at  the  time  the  carbohydrates  are  cut  down  to 
decrease  the  sugar,  there  is  a  lessening  of  salt  intake,  a  rapid 
loss  of  weight  occurs  through  the  inability  to  retain  water 
in  the  body,  and  this  is  accompanied  with  a  loss  in  the  blood 
volume.  Increasing  the  salt  in  the  diet,  or  giving  the  patient 
a  mineral  water  containing  salt,  restores  the  balance  and  a 
gain  in  weight  is  at  once  noticed.  This  change  in  the  blood 
volume,  together  with  a  lessening  of  the  percentage  of  sugar 
and  of  salt  in  the  blood,  could  bear  out  the  theory  of  Landolt^ 
'that  there  is  an  alteration  in  the  refraction  index  of  the  vit- 
reous, as  well  as  Horner's^  theory  of  a  loss  of  fluidity  of  the 
vitreous.  The  alteration  of  the  blood  content  and  volume 
just  mentioned,  could  also  bear  out  the  theories  of  von  der 
Hoef  and  Grimsdale,  as  quoted  by  Zentmayer,^^  "that  the 
diminished  refractive  condition  is  due  to  an  increase  in  the 
index  of  refraction  of  the  cortical  layers  of  the  lens  whereby 
a  more  uniform  index  is  acquired  by  the  whole  lens  and  a 
consequent  reduction  in  the  total  refractive  power."  My 
contention,  therefore,  is  that  the  increase  of  hyperopia  seen 
in  our  diabetic  patients  is  not  due  to  lens  or  vitreous  changes 
alone,  but  to  a  combination  of  the  two,  caused  by  a  lessening 
of  the  amount  of  sugar  and  salt  in  the  blood  and  an  alteration 
in  the  blood  volume.     As  yet,  these  claims  have  not  been 
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proven,  but  I  believe  they  will  be  before  long  in  (.ur  physio- 
logic laboratories  where  diabetes  is  now  being  studied  as 
never  before. 
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VISUAL  DISTURBANCE  IN  HYSTERIA.* 

ADOLPH  O.  PFINGST,  M.D., 

Louisville,  Ky. 

The  subject  of  my  thesis  has  suggested  itself  primarily  on 
account  of  the  changed  views  on  the  part  of  neurologists  in 
recent  years  regarding  the  pathogenesis  of  hysteria,  and  also 
on  account  of  a  number  of  unusual  cases  of  hysteria  with 
visual  disturbance  that  have  come  under  my  observation 

While  I  shall  not  discuss  hysteria  in  all  of  its  phases,  1 
wish  to  recall  a  few  facts  relative  to  its  pathogenesis  and 
treatment  before  taking  up  the  subject  as  it  relates  to  the 
disturbance  of  vision.  , 

Hysteria  is,  as  is  well  known,  a  disturbed  condition  of  the 
nervous  system  and  is  classed  by  neurologists  with  the  psy- 

*  Candidate's  thesis  for  membership  accepted  by  the  Committee  on  Theses. 
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choses.  All  efforts  to  find  organic  changes  in  the  nervous 
system  of  hysteric  subjects  or  in  the  parts  in  which  the  dis- 
ease was  manifest  have  as  yet  proved  imsuccessful.  Babin- 
ski,  who  sees  in  suggestion  the  chief  cause  of  hysteria,  speaks 
of  the  disease  as  a  pathologic  state  manifested  by  disorders 
which  it  is  possible  to  reproduce  exactly  by  suggestion  in 
certain  subjects  and  which  can  be  made  to  disappear  by  the 
influence  of  persuasion  or  counter-suggestion  alone.  While 
the  importance  of  suggestion  in  the  production  and  cure  of 
hysteric  phenomena  is  being  recognized  more  every  day, 
there  is  no  doubt  but  that  a  neuropathic  heredity,  which  is 
usually  manifested  by  a  nervous,  excitable  temperament, 
constitutes  an  all-important  element  in  the  genesis  of  the 
disease.  Furthermore,  the  environment  of  the  indi\ddual 
during  the  early  years  of  life,  when  the  influence  of  the  parent 
can  do  much  to  inculcate  the  habit  of  self-control  upon  the 
developing  child,  must  be  looked  upon  as  a  factor  in  the 
production  or  prevention  of  hysteria.  The  fact  has  also  been 
established  that  conditions  which  may  be  looked  upon  as  the 
provocative  cause  of  hysteria  play  an  important  part  in  the 
etiology  of  the  disease,  such  as  emotions  of  grief,  joy,  or 
fright,  the  long-continued  repeated  anxieties  of  every-day 
life,  physical  injuries,  protracted  acute  illness,  diseases  of  the 
generative  organs,  sexual  excesses,  etc.  The  factors  diminish 
the  strength  of  the  body  and  evidently  bring  about  changes 
in  the  mechanism  of  the  central  nervous  system,  most  prob- 
ably of  the  cerebral  centers,  which  result  in  a  disparity  be- 
tween the  intensity  of  the  afferent  impulses  and  the  amount 
of  the  sensory  or  motor  reaction.  That  emotions  in  the  sense 
of  shock  are  not  immediately  concerned  in  the  production 
of  hysteric  outbreaks  was  evidenced  in  the  recent  world  war 
where,  among  the  soldiers  at  the  front,  exposed  to  conditions 
conducive  to  violent  emotions,  hysteric  attacks  were  never 
encountered.  Relative  to  this  observation  Babinski^  says: 
"When  the  human  soul  is  shaken  by  a  profound  and  sincere 
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emotion,  there  is  no  room  left  in  it  for  hysteria."  According 
to  this  author  the  physical  and  moral  strain  of  the  soldier 
at  the  front  diminishes  the  psychic  resistance  and  creates 
the  predisposition  for  hysteric  manifestations  This  is  evi- 
denced in  the  frequency  of  hysteria  among  soldiers  several 
miles  away  from  the  front  lines  who  have  just  returned  from 
active  service.  Charcot  spoke  of  the  interval  between  the 
receipt  of  the  shock  and  the  establishment  of  the  symptoms 
as  the  ''period  of  meditation."  According  to  the  modern 
conception  of  Babinski  and  others  the  final  outbreak  of  the 
hysteric  symptoms  requires  the  intervention  of  some  form 
of  suggestion.  The  suggested  ideas  may  be  the  result  of  the 
actions  or  words  of  the  family  or  associates  of  the  patient 
and  may  even  result  from  the  unconscious  influence  exerted 
by  injudicious  medical  examinations  and  efforts  at  treatment 
on  the  part  of  the  physician.  Though  apparently  unrecog- 
nized by  the  patient,  the  influences  create  and  maintain 
suggestion,  which  plays  an  all-important  part  in  determining 
the  appearance  of  the  hysteric  phenomena. 

Hysteria  affects  individuals  of  all  ages,  but  is  most  preva- 
lent between  the  fifteenth  and  twentieth  years  of  life.  It  is 
uncommon  before  the  age  of  puberty  and  in  the  aged.  While 
it  was  formerly  believed  that  the  female  sex  is  very  much 
more  prone  to  hysteria  than  the  male,  according  to  Oppen- 
heim  in  the  ratio  of  ten  to  one,  more  recent  statistics  would 
seem  to  indicate  that  the  ratio  is  very  much  smaller — per- 
haps less  than  two  to  one 

Our  knowledge  of  the  genesis  of  hysteria  makes  it  evident 
that  prophylaxis  in  the  w^ay  of  proper  environment  that  will 
restrain  pernicious  influences  is  an  important  factor  in  the 
treatment  of  this  psychoneurosis.  It  is  regarded  as  essential 
to  a  successful  management  of  hysteria  that  the  physician, 
by  his  demeanor,  establish  in  the  patient  that  confidence 
which  creates  expectation  and  hope.  Many  methods  of 
abrupt  treatment  to  precipitate  a  cure  have  been  employed, 
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the  intent  of  which  is  to  detract  the  patient's  attention  from 
himself  or  rather  from  the  object  of  his  original  suggestion. 
They  are  based  upon  the  observation  that  spontaneous  cures 
frequently  follow  the  receipt  of  sudden  shock  or  fright.  Of 
the  material  means  emploj^ed,  electric  currents,  hot  and  cold 
douches,  and  cauterization  of  the  skin  have  been  most 
practised.  Recent  cases  are  much  more  amenable  to  treat- 
ment than  those  of  long  standing,  which  offer  considerable 
resistance  to  any  form  of  treatment.  In  those  cases  which 
resist  more  simple  means  of  suggestive  treatment,  prepara- 
tion of  the  patient  for  a  surgical  operation  suggestive  of 
bringing  about  a  cure  and  the  performance  of  a  fake  or  real 
operation  has  frequently  been  resorted  to  with  brilliant 
success. 

Hysteria  manifests  itself  in  a  complicated  and  varied 
symptom-complex  in  which  any  of  the  normal  functions  of 
the  body  may  be  involved.  Of  these,  the  ocular  functions 
are  perhaps  most  frequently  affected,  as  was  first  pointed 
out  by  Charcot.  The  hysteric  disorders  manifested  in  the 
eye  are  of  two  kinds:  those  affecting  the  motor  apparatus 
and  those  involving  the  visual  sense. 

In  considering  the  manifestations  as  they  affect  the  special 
sense  of  sight,  we  find  that  either  the  form  or  color  sense  may 
be  disturbed  and  that  both  may  be  affected  centrally  or 
peripherally.  Complete  loss  of  central  light  perception  or 
amaurosis,  although  one  of  the  less  frequent  of  the  sensory 
disturbances  of  hysteria,  is  not  altogether  an  uncommon 
occurrence. 

One  or  both  eyes  may  be  involved,  though  the  unilateral 
cases  are  perhaps  somewhat  more  common  than  those  in 
which  both  eyes  are  affected.  There  have  been  reported  in 
medical  literature  upward  of  80  cases  of  bilateral  hysteric 
amaurosis.  In  most  instances  other  symptoms  suggestive 
of  a  hysteric  habit  were  present,  though  in  a  few  the  hysteric 
phenomena  appeared  suddenly  without  premonitory  symp- 
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toms  in  individuals  who  had  no  personal  or  family  history  of 
neuroses.  A  marked  case  of  this  kind  was  reported  by  Glass- 
cot,^  occurring  in  a  miner  with  negative  personal  and  family 
history  who  suddenly 'became  blind  while  at  work  in  the 
mine.  It  is  rather  the  rule  in  the  bilateral  cases  that  the  eyes 
are  affected  simultaneously,  though  in  some  instances  several 
weeks  or  even  months  elapsed  after  involvement  of  one  eye 
before  the  disease  became  manifest  in  the  other. 

The  attacks  nearly  always  begin  abruptly,  although  in 
16  per  cent.  9f  the  recorded  cases  blindness  developed  in- 
sidiously (Wissman)  after  days,  weeks,  or  months  of  pre- 
monitory symptoms,  varying  from  simply  asthenopia  to 
marked  concentric  constriction  of  the  visual  field.  Almost 
without  exception  the  attacks  terminate  as  they  begin,  i.  e., 
abruptly,  if  the  onset  has  been  such,  and  gradually  in  the 
slowly  developing  cases. 

The  duration  of  the  blindness  is  quite  variable,  vision  re- 
turning in  some  cases  after  a  transitory  blindness  of  a  few 
minutes,  while  in  others  the  amaurosis  lasts  from  several 
weeks  to  several  months  or  longer.  A  number  of  cases  have 
been  reported  in  which  it  extended  over  a  period  of  several 
years — even  as  high  as  ten  years.^  In  these  prolonged  cases 
the  blindness  was  frequently  interrupted  by  periods  of  nor- 
mal function. 

The  size  of  the  pupil  varies  in  the  amaurotic  cases.  In 
most  of  them  it  is  narrow;  in  some  it  is  normal,  and  excep- 
tionally it  is  wide. 

In  many  of  the  cases  of  hysteric  amaurosis  other  ocular 
symptoms  have  been  observed,  such  as  contracture  of  some 
of  the  ocular  muscles,  nystagmus,  a  coincident  loss  of  the 
sense  of  smell  and  hearing,  etc.  A  noteworthy  featm-e  ob- 
served in  a  few  of  the  bilateral  cases  was  the  ability  of  the 
patient  to  walk  about  in  strange  surroundings  without 
stumbling  or  running  into  objects. 

The  diagnosis  of  hysteric  amaurosis  can  be  made  with  a 
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certain  amount  of  assurance  when  there  are  other  evidences 
of  hysteria,  such  as  hyperesthetic  or  anesthetic  areas,  muscle 
contractures,  etc.,  by  the  absence  of  fundus  changes  and  the 
retention  of  pupillary  reaction.  However,  in  the  absence  of 
other  sjanptoms  of  hysteria  or  in  cases  of  organic  disease  of 
the  nervous  system,  such  as  multiple  sclerosis  associated 
with  hysteria,  the  diagnosis  is  at  times  quite  difficult.  In 
individuals  simulating  blindness  the  exclusion  of  hysteric 
amaurosis  is  sometimes  impossible,  for  the  malingerer  and 
hysteric  subject  often  respond  alike  to  the  confusion  tests 
(stereoscope,  prisms,  etc.). 

I  have  seen  but  one  case  of  complete  loss  of  vision  as  a 
manifestation  of  hysteria.  This  was  reported  several  years 
ago,^  occurring  in  a  woman  forty-two  years  old.  The  patient 
had  a  neurotic  family  history  and  was  herself  of  a  neurotic 
temperament.  The  blindness  came  on  suddenly  after  two 
weeks  of  severe  pain  along  the  length  of  her  spine.  Upon 
arising  in  the  morning  she  described  a  large  black  disc  cover- 
ing both  eyes,  through  which  she  could  not  see,  but  around 
whose  edge  she  could  see  a  faint  light.  After  several  hours 
she  was  in  complete  darkness.  Upon  examination  in  the 
dark  room  the  patient  could  not  recognize  light  reflected  into 
either  eye.  The  pupils  were  narrow  and  equal,  but  responded 
to  light.  The  interior  of  each  eye  was  normal.  General 
symptoms  of  hysteria  were  marked  in  this  case.  The  spine 
along  the  spinous  processes  was  extremely  tender  to  the 
touch  over  its  entire  length.  Islands  of  hyperesthesia  of  the 
skin  could  readily  be  mapped  out,  and  she  was  extremely 
tender  over  the  region  of  her  ovaries.  Notwithstanding 
efforts  at  suggestive  treatment,  the  functional  disturbance 
went  on  for  three  weeks,  when  the  patient  accidentally 
stumbled  and  fell.  Within  two  hours  she  saw  light  at  the 
periphery,  and  described  the  same  black  discs  covering  her 
central  vision.  Three  hours  later  she  could  see,  her  test 
showing  20/20  vision.    The  visual  field  at  the  time  showed 
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no  abnormality  for  form  or  color.  The  woman  had  a  second 
attack  of  a  week's  duration  a  month  later,  and  finally  made 
a  complete  recovery. 

Amblyopia  is  a  more  frequent  symptom  of  hysteria  than 
amaurosis.  It  may  involve  the  central  acuity,  but  with  much 
greater  frequency  it  affects  the  peripheric  vision,  where  it 
usually  takes  on  the  form  of  a  uniform  concentric  constric- 
tion of  the  visual  field.  The  concentric  hmitation  of  the 
field  is  often  associated  with  a  coincident  disturbance  of 
sensation  of  various  kinds,  which  is  manifested  for  the  most 
part  in  the  guise  of  a  hemianesthesia.  When  this  hemianes- 
thesia includes  the  head,  which  it  frequently  does,  all  the 
special  senses  of  the  affected  side  may  be  involved,  causing 
defective  vision  and  hearing  and  a  disturbed  sense  of  smell. 
In  some  cases  disturbance  of  the  sensory  nerves  is  manifested 
in  the  appearance  of  anesthetic  zones  in  the  skin  at  different 
parts  of  the  body. 

A  rather  frequent,  though  not  a  constant,  symptom  asso- 
ciated with  the  contracted  field  of  hysteria  is  an  anesthesia 
of  the  eye  itself.  This  has  been  demonstrated  in  the  con- 
junctiva, and  occasionally  in  the  cornea. 

Binswanger^  also  speaks  of  hyperemia  of  the  skin  occurring 
in  the  course  of  hysteria  along  with  the  contracted  visual 
field. 

The  contracted  field  has  by  some  been  considered  almost 
as  a  characteristic  phenomenon  of  hysteria.  However,  in 
recent  years,  especially  since  the  war,  opinions  differ  regarding 
its  diagnostic  significance.  Thomsen  and  Oppenheim^  called 
attention  to  the  occurrence  of  the  very  narrow  field  in  other 
conditions,  notably  in  epilepsy  just  after  a  paroxysm,  in 
organic  disease  of  the  nervous  system,  and  in  alcohol  and 
lead  poisoning,  and  hence  do  not  see  in  this  symptom  a 
positive  sign  of  hysteria.  Binswanger^  and  others  interpret 
these  cases  as  dual  affections  in  which  the  hysteric  phenom- 
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ena  are  superimposed  upon  the  symptoms  of  the  other  affec- 
tions. 

The  degree  of  constriction  for  white  noted  in  the  fields  of 
hysteric  subjects  varies  from  a  very  shght  constriction  on 
the  temporal  side  to  an  extreme  in  which  the  limit  of  the 
field  extends  just  beyond  the  point  of  fixation.  Greeff'  and 
others  have  reported  tubular  fields  in  hysteria  in  which  the 
fields  maintain  the  same  size  at  all  distances  from  the  eye 
when  taken  with  the  campimeter,  but  most  observers  now 
look  upon  such  fields  as  an  evidence  of  malingering  and  not 
of  hysteria. 

Coincidentally  with  the  changes  in  the  peripheric  percep- 
tion there  may  be  a  reduction  in  central  acuity  or  central 
vision  may  remain  normal,  even  in  cases  of  extreme  con- 
striction of  the  field  (de  Schweinitz) .  The  cases  of  amblyopia 
of  high  degree  may  give  way  to  complete  blindness.  Other 
modifications  of  the  form  field  have  also  been  observed  in 
hysteric  subjects,  among  them  homonymous  hemianopsia. 
While  cases  of  this  kind  have  been  recorded  by  such  reliable 
observers  as  Janet,  Gilles-de-la-Tourette,  and  others,  it  is 
the  consensus  of  opinion  to-day  that  a  typical  homonymous 
hemianopsia  with  good  central  vision  and  retention  of  the 
point  of  fixation  is  not  a  sj^mptom  of  hysteria,  and  that  either 
the  fields  were  not  accurately  taken  with  the  perimeter  in 
the  recorded  cases  or  that  eye  symptoms  were  due  to  some 
organic  disease  of  the  nervous  system  occurring  in  hysteric 
subjects.  I  am  now  convinced  that  several  cases  which  I 
reported  as  hysteric  hemianopsia  earlier  in  my  practice,  when 
the  fields  were  not  taken  perimetrically,  were  cases  of  neu- 
rasthenia with  fatigue  fields  which  were  not  recognized. 

Various  authors  have  reported  central  scotomata  occurring 
in  hysteria,  but  with  our  increasing  knowledge  of  nervous 
diseases,  we  are  wont  to  believe  that  such  were  cases  of 
multiple  sclerosis  with  early  eye  symptoms,  retrobulbar 
neuritis,  or  other  affections  complicated  with  a  coincident 
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hysteria.  Some  of  these  cases  had  a  central  scotoma  with  a 
coincident  constriction  of  the  visual  field. 

Just  as  there  are  changes  in  the  visual  field  in  hysteria  due 
to  insensibility  to  white,  there  may  be  changes  in  the  color 
fields  due  to  insensibility  to  colors  (dyschromatopsia) .  The 
color  fields,  as  a  rule,  contract  in  their  physiologic  order 
within  the  constricted  field  for  white,  though  there  is  con- 
siderable variation  in  this  particular.  In  some  cases  the 
color  fields  become  narrow  or  they  may  be  crossed,  while 
the  form  field  remains  normal,  though  such  cases  are  infre- 
quent. In  others,  the  fields  for  colors  remain  unaffected 
and  the  field  for  white  becomes  constricted.  The  red  field 
is,  as  a  rule,  the  last  to  be  affected  in  hysteria,  and  as  a 
result  its  periphery  may  equal  that  for  blue  or  even  exceed 
it,  causing  an  inversion  of  these  fields.  The  limits  for  red 
have  even  been  found  to  extend  beyond  the  normal  limits 
for  white,  and  thus  become  the  largest  of  the  field.  Con- 
versely, cases  have  been  reported  in  which  the  limits  for  red 
were  much  diminished,  so  that  the  red  and  the  green  fields 
became  inverted.  Wilder  has  reported  a  case-history  in 
which  the  field  for  green  was  the  most  peripheral  one. 

Total  bilateral  loss  of  color  perception  (achromatopsia) 
in  hysterics  is  rare,  though  authentic  cases  of  the  kind  have 
been  reported  by  Landolt,  de  Schweinitz,  and  others.  Uni- 
lateral cases  have  been  reported  by  Blake  and  Prince. 

Changes  in  the  visual  field  in  most  instances  appear  bi- 
laterally, though  the  field  on  the  side  of  the  disturbed  general 
sensibility  is  usually  constricted  to  a  greater  degree  than  the 
other.  According  to  Parinaud,  unilateral  constricted  fields 
occur  in  the  proportion  of  one  to  ten  as  compared  to  the 
bilateral  cases.  It  is  worthy  of  note  that  cases  of  hysteria 
in  which  there  is  no  abnormality  of  the  peripheric  visual 
perception  are,  as  a  rule,  also  free  of  sensory  disturbances. 

The  diagnosis  of  hysteric  amblyopia  is  not  difficult  when 
the  symptom-complex  of  hysteria  is  present.    The  absence 
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of  demonstrable  changes  within  the  eye  which  might  account 
for  the  defective  vision,  the  uniform  concentric  contraction 
of  the  field  of  vision  in  the  presence  of  other  signs  of  hysteria, 
leaves  little  doubt  as  to  the  psychoneurotic  nature  of  the 
case.  On  the  other  hand,  the  absence  of  the  hysteric  symp- 
tom-complex makes  it  at  times  not  only  difficult,  but  almost 
impossible,  to  differentiate  between  the  visual  disturbance 
of  hysteria  and  of  kindred  affections  of  the  nervous  system. 

According  to  the  present  conception  of  many  authors 
(Binswanger,  Babinski,  Gross,  etc.),  the  constricted  field  in 
hysteria  has  not  the  diagnostic  significance  that  was  formerly 
accredited  to  it.  Adherents  of  this  view  believe  that  if,  in 
the  examination  of  patients  who  have  not  hitherto  been 
examined,  due  care  is  exercised  to  avoid  untimely  words  or 
action  that  would  interfere  wdth  the  spontaneity  of  the  pa- 
tient's statements,  the  constricted  field  will  not  be  found  as 
frequently  as  it  is  in  patients  who  have  been  subjected  to 
repeated  less  careful  examinations. 

In  1909  de  Sch.weinitz,^  in  discussing  the  changes  in  the 
visual  field  in  certain  psychoses  and  neuroses,  called  atten- 
tion to  the  difficulty  in  differentiating  at  times  between  the 
visual  disturbance  of  hysteria  and  of  neurasthenia  He  em- 
phasized the  importance  of  differentiating  between  the 
stable  contracted  field  in  hysteria  with  corresponding  limita- 
tions of  the  color  fields  or  with  inversion  of  the  color  lines 
and  the  fatigue  field  in  neurasthenia,  a  frequent  though  not 
a  pathognomonic  symptom  of  this  disease.  The  so-called 
spiral  fatigue  field  of  Reuss  illustrates  best  the  field  resulting 
from  fatigue  as  it  is  found  in  neurasthenia,  although  Wil- 
brand's  exhaustion  and  Foerster's  displacement  type  of 
visual  field  are  other  evidences  of  the  presence  of  fatigue. 

In  organic  affections  of  the  nervous  system  the  contraction 
of  the  field  for  white  may  be  irregular,  while  for  colors  it  is 
regular,  whereas  in  hysteria  the  field  for  white  is  uniformly 
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contracted  and  the  color  lines  often  show  unsymmetric  con- 
traction. 

Much  difficulty  may  be  experienced  in  differentiating 
between  simulation  amblyopia  and  that  due  to  hysteria. 
L.  Mann^  believes  that  any  of  the  ocular  symptoms  of  hys- 
teria may  be  simulated,  and  that  in  such  cases  the  absence  of 
other  so-called  stigmata  of  hysteria  would  aid  in  the  diag- 
nosis. 

In  considering  the  changes  in  the  visual  field  the  fact  must 
be  reckoned  with  that  the  size  of  the  field  taken  by  different 
examiners  varies,  depending  upon  the  size  of  objects  used, 
the  kind  of  illumination,  and  the  length  oftime  employed  in 
taking  the  field.  The  size  of  the  normal  field  diminishes  to 
some  extent  with  the  mental  condition  of  the  patient,  such 
as  physical  depression,  preoccupation,  mental  emotions,  etc. 
Fallacies  in  the  method  of  examination  may  also  cause  a 
variance  of  several  degrees  in  the  field  limits. 

In  marking  the  fields  it  is  important  to  instruct  the  patient 
not  to  wait  until  the  index  is  seen  distinctly,  but  to  state 
promptly  when  the  color  is  first  recognized  at  the  periphery. 

According  to  Groenouw,^"  fields  taken  with  the  accommo- 
dation suspended  are  larger  than  otherwise. 

Uhthoff  has  shown  that  constricted  fields  in  hysterics  may, 
by  diverting  the  attention  of  the  patient  through  strong 
psychic  impressions,  become  larger  or  even  return  to  normal, 
while  IMorax  believes  that  the  constricted  field  will  not  de- 
velop if  due  care  is  taken  in  the  original  examination  not  to 
allow  the  patient  to  know  the  purpose  of  the  examination. 

In  a  contribution  to  Babinski  and  Froment's  manual  on 
Hysteria,  Morax^^  says  that  since  he  examines  the  patients 
without  being  so  precise  as  to  the  method  of  examination, 
so  as  not  to  submit  to  the  patient's  suggestion,  he  does  not 
find  contracted  fields  in  hysteria  and  he  considers  that  his 
former  cases  do  not  bear  criticism. 

While  I  have  a  number  of  cases  of  hysteric  amblyopia 
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among  my  records,  they  are  cases  examined  some  years  ago 
and  present  no  special  features  that  would  warrant  their  in- 
clusion in  this  paper. 

Since  I  have  been  interested  in  the  influence  of  suggestion 
over  the  production  of  changes  in  the  visual  field  and  the 
return  to  normal  under  like  influence,  I  have  observed  three 
cases,  of  which  I  offer  a  brief  review.  They  seem  to  indicate 
clearly  the  influence  of  suggestion  in  the  genesis  and  treat- 
ment of  this  class  of  cases. 

Case  1. — A  married  woman,  aged  thirty-two  years,  with 
a  negative  family  and  personal  history  as  far  as  psychic  dis- 
orders go.  Five  weeks  before  her  first  examination  she  was 
struck  on  the  head  with  a  club  by  a  burglar.  Although 
stunned  and  frightened,  there  were  no  signs  of  compression 
or  concussion.  Following  the  fright  she  was  very  morose 
and  seemed  devoid  of  interest  in  affairs  which  had  ordinarily 
interested  her.  Two  months  later,  upon  awaking,  she  was 
unable  to  open  either  eye.  Examination  revealed  a  tonic 
contraction  of  the  orbicularis  palpebrarum  of  both  eyes. 
After  ten  daj^s  of  local  and  general  treatment,  administered 
to  impress  the  patient,  the  nurse  was  instructed  to  give  her 
a  cold  spinal  douche.  This  was  followed  immediately  by 
opening  of  the  eyes.  Perimetric  examinations  made  two 
hours  afterward  showed  normal  fields  for  white  and  colors 
and  normal  central  acuity.  The  nurse  was  kept  in  charge  of 
this  patient,  and  her  presence  and  probable  explanation  of 
conditions  bearing  on  the  case  no  doubt  explain  the  result 
of  an  examination  made  four  weeks  later.  She  had  a  com- 
plete left  hemianesthesia,  a  concentric  contraction  of  the 
form  fields,  and  a  relative  reduction  of  all  color  fields.  The 
patient  was  treated  with  faradic  current  and  given  the 
assurance  that  her  ultimate  recovery  was  certain,  with  the 
result  of  a  sudden  return  to  normal  in  ten  days. 

Case  2. — A  girl,  aged  twenty-two  years,  unmarried,  with 
history  of  insanity  on  maternal  side,  of  a  personal  neurotic 
temperament,  gave  a  history  of  having  had  several  attacks 
of  hysteric  aphonia.  Her  eyes  were  first  examined  during 
the  last  attack  of  this  kind  and  showed  normal  central  visual 
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acuity  and  normal  visual  fields.  The  ease  was  seen  again 
two  months  later.  During  the  interim  she  was  exammed  by 
several  internists  and  by  another  oculist.  She  had  m  the 
meanwhile  developed  an  anesthesia  of  the  extremities-the 
so-called  ''glove  and  stocking"  anesthesia,  fields  for  white 
taken  at  the  time  were  but  slightly  constricted  but  changes 
in  the  color  lines  were  marked.  The  field  for  red  in  both  eyes 
was  constricted,  so  that  the  field  for  green  extended  beyond 
the  limits  for  red.  This  case  responded  promptly  to  sug- 
gestive treatment  as  it  had  always  done  in  the  attacks  ot 
aphonia. 

Case  3  —Female,  married,  aged  thirty-seven  years,  with 
negative  family  history,  but  of  neurotic  temperament  had 
upon  several  occasions  lost  her  voice  for  periods  varying  from 
five  to  twenty  days.  Examination  of  the  visual  fields  durmg 
and  immediately  after  the  last  two  attacks  revealed  nothing 
abnormal.  Several  days  after  the  receipt  of  some  unpleasant 
news  which  was  quite  a  shock  to  her,  the  patient  developed 
a  hysteric  paraplegia.  Examination  of  the  eyes  revealed 
normal  fundi,  normal  muscle  activity,  and  perfect  central 
vision.  The  field  of  the  right  eye  showed  no  irregularity. 
The  one  of  the  left  eve  also  had  normal  peripheric  perception 
for  white,  but  the  limits  for  blue,  red  and  green  were  uni- 
formly contracted  to  a  considerable  degree.  This  patient 
was  under  the  care  of  a  neurologist  and  was  not  re^'xamined 
with  reference  to  her  visual  field.  It  was  reported  later  that 
she  did  not  recover  from  her  paraplegia  for  two  and  a  halt 
months,  and  that  the  color  fields  reached  normal  proportion 
at  about  the  same  time. 
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TOTAL  KERATOPLASTY.* 

J.  W.  BURKE,  M.D., 
Washington,  D.  C. 

The  question  of  the  successful  transplantation  of  the  cor- 
nea has  been  for  many  years  the  dream  of  ophthalmic  sur- 
geons. The  first  attempt  was  made  by  Riesinger  in  1818, 
who  attempted  to  transplant  from  one  animal  to  another. 
Earlier  than  this  Pollier  de  Quengsy  (1787)  had  attempted  to 
insert  a  piece  of  glass  in  the  cornea.  He  was  followed  by 
Nussbaum,  and  much  later  by  von  Hippel,  but  these  cases 
were  uniformly  unsuccessful,  though  Salzer  was  able  to  hold 
a  small  piece  of  celluloid  in  the  cornea  by  small  hooks  for 
nearly  three  years. 

About  1835  Bigger  performed  a  number  of  transplants  on 
animals,  but  his  results  were  unsuccessful,  owing  to  the  diffi- 
culty experienced  in  keeping  them  still  and  the  resultant 
infections. 

From  1839  to  1843  Koenigshoefer,  Muehlbauer,  and 
Hauenstein  experimented  on  animals,  performing  partial 
keratoplasties,  in  which  Descemet's  membrane  was  not  re- 
nioved.    The  results  were  fair  as  regards  transparency. 

In  1872  Power  advocated  the  use  of  a  cork-borer  in  remov- 
ing the  cornea,  and  simultaneously  von  Hippel's  work  gave 
the  subject  a  tremendous  impetus.  Having  given  up  the 
older  methods  of  operation,  he  led  a  number  of  contemporary 
investigators  in  the  use  of  the  trephine.  This  was  considered 
a  great  advance,  von  Hippel  devising  later  a  very  ingenious 
trephine  for  the  removal  of  the  graft  and  the  preparation  of 
the  patient,  and  it  stimulated  such  men  as  Fuchs,  Zirm,  and 
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Masitot.  ]']ach  of  tliese  has  done  valuable  experimental 
work,  Magitot  especially.  He  emphasizes  the  use  of  a  large 
button  of  cornea,  5  to  (>  mm.  in  diameter,  using  a  modified 
Elliot's  trephine  for  its  removal.  After  a  careful  study  of  the 
subject  he  is  convinced  that  corneal  grafts  can  be  kept  for 
some  days  in  Ringer-Lock  solution,  having  reported  a  case 
successfully  kept  for  eight  days,  with  fair  operative  result. 

Opposed  to  trephining,  Morax,  Stauch  Wolf,  and,  much 
later,  Lohlein  believed  that  it  was  essential  to  estabhsh  the 
nutrition  of  the  flap  as  quickly  as  possible,  and  each  of  these 
experimented  with  flaps  including  a  portion  of  the  conjunct 
tiva,  Lohlein  devising  a  very  ingenious  operation,  described 
in  the  Archives  of  Ophthalmology,  1912. 

So  far  the  subject  has  been  approached  from  two  standpoints 
(having  first  eliminated  the  question  of  foreign  body  inserts) — 
the  slow  restoration  of  nutrition  to  the  flap,  and  the  rapid 
restoration  of  the  same.  Those  who  advocated  the  use  of  the 
trephine  felt  that  the  rapid  restoration  of  the  nutrition  was 
attended  by  greater  vascularization  and  growth  of  fibro- 
blasts in  the  graft,  while  the  adherents  to  the  graft  with  con- 
junctival attachment  felt  it  essential  to  restore  the  nutrition 
with  the  least  possible  delay. 

In  1919  Bonnifon  published  the  conclusion  of  his  researches 
on  the  regeneration  and  transplantation  of  corneal  tissue 
which  present  still  another  angle  to  the  subject,  his  con- 
clusions being  as  follows :  The  apparent  integrity  of  the  graft 
and  especially  the  conservation  of  transparency  are  not  a 
criterion  .of  survival.  The  division  of  the  grafts  into  auto- 
plastic, homoplastic,  or  heteroplastic  has  no  absolute  value — 
certain  heteroplasties  evolve  cUnically  as  the  best  auto- 
plastics. The  grafts  which  are  assimilable  act  as  a  frame- 
work for  tissue  replacement,  eventually  all  the  graft  being 
replaced  except  the  epithelium. 

My  own  view  of  corneal  transplants  was  gradually  evolved 
from  the  fact  that  I  believe  primarily  that  it  is  necessary  to 
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establish  the  nutrition  to  the  graft  as  quickly  as  possible,  with 
as  httle  disturbance  as  an  operation  of  such  magnitude  per- 
mits. I  ehminated  heterogeneous  grafts  as  hopeless  from 
previous  experiments,  and  autogenous  as  impracticable.  (I 
have  never  seen  a  case  where  I  thought  one  was  justified  in 
using  cornea  of  an  already  damaged  eye  to  attempt  a  graft, 
though  I  do  not  deny  this  may  occur  in  extreme  cases.) 

I  was  stimulated  to  graft  the  entire  cornea,  owing  to  the 
work  of  Gehrung,  which  was  begun  in  1909,  his  idea  being  to 
dissect  the  cornea  from  the  conjunctiva  at  the  Umbus,  back 
a  short  distance,  denude  the  cornea  of  its  epithelium  for  2 
mm.  from  its  margin,  put  in  a  purse-string  suture  around  the 
conjunctiva,  draw  it  up  over  the  denuded  cornea,  and  allow 
it  to  heal  and  reestablish  its  circulation.  Remove  the  center 
of  the  cornea  from  the  animal  to  be  grafted,  and  after  making 
a  large  circular  flap  in  the  donor,  remove  the  cornea  with  its 
new  conjunctival  attachment,  making  the  transplant  of  the 
same  diameter  as  the  corneal  opening  of  the  host.  This  work 
was  done  on  rabbits,  but  while  under  my  observation  no 
transplants  were  made,  owing  to  all  the  rabbits  becoming 
infected  in  their  preparation. 

The  only  attempt  at  total  transplantation  so  far  reported 
was  one  by  Shimanowski,  who  made  a  corneo-ciliaroplasty 
on  a  young  male  adult,  reporting  vision  of  fingers  at  18  inches 
at  the  end  of  seven  months,  but  one  year  later  phthisis  bulbi 
following  an  attempted  iridectomy. 

The  operation  that  I  have  devised  after  perfecting  the 
technic  on  fresh  cadavers  and  rabbits  is  as  follows: 

Description  of  the  Operation. — After  the  usual  aseptic  pre- 
paration of  the  ej^e,  under  cocain  and  adrenalin  anesthesia, 
similar  to  that  used  in  cataract  extractions,  the  conjunctiva 
is  incised  3  mm.  from  the  limbus,  making  a  complete  cir- 
cumference of  the  cornea.  This  is  then  dissected  toward  the 
cornea,  keeping  close  to  the  sclera,  being  careful  not  to 
buttonhole.     The  dissection  is  continued  well  on  to  the 
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cornea  until  the  semitransparent  cornea  can  be  seen.  In 
cases  where  the  patient  is  unruly  I  would  suggest  the  placing 
of  four  sutures  through  the  insertion  of  each  rectus.  Fold 
the  conjunctiva  well  back  on  the  cornea  toward  its  center. 
With  a  cataract  knife  perforate  the  cornea  at  the  limbus, 
making  an  opening  large  enough  to  insert  the  tip  of  the 
blade  of  a  curved  Stevens  scissors.  With  short  snips  remove 
the  cornea  completely  with  its  conjunctival  fringe.  Diffi- 
culty in  avoiding  the  iris  may  be  found,  but  by  using  Stevens 
scissors,  whose  points  have  not  been  too  sharply  ground,  I 
•have  found  this  comparatively  easy  to  do. 

The  transplant  should  have  been  prepared  in  the  same  way 
just  prior  to  the  removal  of  the  cornea  from  the  host,  and 
kept  in  warm  saline  solution  until  ready  for  use.  With  the 
unimpaired  iris,  i.  e.,  the  sphincter,  intact,  both  in  animals 
and  human  beings,  I  found  no  tendency  for  the  lens  to 
escape,  the  iris  holding  it  well  in  place.  At  this  stage  care  is 
observed  in  keeping  traction  on  the  sutures,  as  well  as  to 
prevent  the  orbicularis  from  exercising  pressure  on  the  globe. 
Assuming  that  all  corneas  have  practically  the  same  diam- 
eter, the  graft  is  now  fitted  in  place,  the  conjunctiva  of  the 
graft  sutured  above  and  below,  right  and  left  to  the  margin 
of  the  conjunctiva  of  the  globe.  As  many  interrupted  sutures 
as  necessary  are  now  placed  between  these,  20  to  24  usually 
being  sufficient.  These  should  be  fine  silk,  not  tied  too 
tightly,  the  ends  cut  short  in  order  not  to  overlap  the  cornea. 
If  the  conjunctiva  is  very  elastic,  I  prefer  to  make  the  con- 
junctival flap  removed  from  the  patient  a  trifle  longer  than 
the  one  on  the  graft,  in  order  to  secure  a  shght  pull,  thereby 
keeping  the  edges  of  the  graft  in  close  approximation  to  the 
sclera  of  the  host,  as  I  consider  the  quick  restoration  of  the 
anterior  chamber  of  prime  importance.  This  I  have  seen 
accomplished  at  the  time  of  the  first  dressing,  twenty-four 
hours  afterward.  The  eye  is  irrigated  with  boric  acid,  a  1  per 
cent,  solution  of  pilocarpin  instilled  to  keep  the  iris  away 
from  the  wound ;  bichlorid  of  mercury  salve  ( 1 :  5000)  is  ap- 
plied, particularly  over  the  puncta.  A  light  but  snug  bandage 
is  placed  on  both  eyes,  and  over  this  a  Ring  mask  is  adjusted. 
The  eye  is  dressed  in  thirty-six  or  forty-eight  hours,  atropin 
being  used  as  soon  as  the  anterior  chamber  is  restored.  Both 
eyes  should  be  kept  bandaged  for  at  least  two  weeks,  and  the 
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stitches  removed  earlier  than  eighteen  or  twenty  days,  though 
many  will  have  been  found  to  have  cut  out  by  that  time. 
Liquid  diet,  absolute  confinement  to  bed  for  the  first  two 
weeks,  and  no  purgative  for  at  least  five  or  six  days  I  con- 
sider essential. 

Case  I. — C.  T.,  aged  thirty-six.  In  January,  1912,  the 
patient  was  burned  by  liquid  ammonia  from  an  explosion  in 
an  ice  plant.  He  had  been  under  the  care  of  various  ophthal- 
mologists until  seen  by  me  July,  1913.  Examination  at  that 
time  showed  a  well-nourished  man  of  the  laboring  class  and 
rather  poor  intelligence.  Physical  examination  revealed 
nothing.  Ocular  examination  of  both  eyes  showed  the  ex- 
ternal surface  of  the  lids  to  be  normal,  margins  normal,  scars 
on  palpebral  conjunctiva.  Culdesacs  were  not  much  shal- 
lowed. Ocular  conjunctiva  scarred  and  slightly  thrown  into 
folds.  The  scar  tissue  extended  on  to  the  cornea,  but  there 
was  no  symblepharon.  The  cornea  of  each  eye  was  totally 
opaque,  with  slight  thinning  in  the  scar  above  the  left  eye. 
The  vision  in  each  eye  was  reduced  to  light  perception. 
Tension  to  fingers,  normal. 

After  keeping  the  patient  in  the  hospital  for  about  seven 
weeks  another  patient  was  admitted  to  the  hospital,  owing  to  a 
piece  of  steel  that  had  passed  through  the  lower  lid  and  per- 
forated the  eye  at  the  equator.  Through  the  kindness  of  a 
colleague  I  was  given  the  cornea  from  this  case  several  days 
after  the  injury.  At  this  time  there  showed  large  quantities 
of  exudate  in  the  vitreous,  but  several  cultures  taken  from 
the  vitreous,  on  three  different  media  two  days  before  opera- 
tion, failed  to  show  any  growth.  The  graft  was  removed 
under  ether  just  before  the  eye  was  enucleated,  the  patient 
having  been  prepared  in  the  adjoining  operating  room.  Dur- 
ing the  time  of  removing  the  cornea  from  the  patient,  in 
preparation  for  the  graft,  the  latter  was  kept  in  a  warm  sahne 
solution  for  about  one  hour.  The  steps  of  the  operation  were 
essentially  as  have  been  described,  the  patient  suffering  a 
good  deal  under  4  per  cent,  cocain  and  1  per  cent,  holocain 
anesthesia.  No  vitreous  was  lost,  the  iris  remaining  well 
contracted  during  the  operation.  There  was  very  httle 
bleeding. 

First  day  (at  end  of  twenty-four  hours),  first  dressing  was 
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done.  No  secretion,  no  pain,  cornea  clear,  epithelium  glisten- 
ing, anterior  chamber  fully  restored,  iris  contracted,  eye 
quiet.  Atropin  1  per  cent,  was  instilled;  eye  rebandaged 
with  bichlorid  salve  dressing. 

Second  day,  condition  the  same,  iris  well  expanded. 
Atropin  and  dressings  the  same.  This  remained  unchanged 
until  the  eighth  day,  when  the  corneal  epithelium  became 
very  faintly  hazy,  but  the  cornea  retained  its  perfect  trans- 
parency. On  the  fourteenth  day  the  patient  remarked  he 
could  see  perspiration  on  my  face.  By  this  time  one-half  of 
the  stitches  had  cut  out.  The  eye  remained  quiet,  iris  well 
dilated,  no  iritis,  no  synechia.  Sensation  to  cornea  not 
restored;  faint  secretion,  but  no  more  than  one  usually  finds 
in  an  eye  bandaged  for  the  same  length  of  time. 

Sixteenth  day,  slight  low-grade  infection  at  stitch  near 
lower  margin  of  cornea,  with  deep  infiltration  of  cornea  about 
3  mm.  toward  center;  epithelium  still  intact,  though  very 
faintly  edematous.  All  stitches  were  removed,  as  firm  union 
had  taken  place.  Argyrol,  25  per  cent.,  instilled  and  patient 
redressed.  From  this  time  on  the  cornea  became  rapidly 
opaque.  The  epithelium  never  sloughed  off,  though  it  be- 
came very  soft.  The  cornea  softened  and  became  somewhat 
irregular. 

At  the  end  of  six  weeks,  after  treatment  with  hot  applica- 
tions, atropin,  and  dionin,  the  patient  was  allawed  to  go 
home  and  was  not  seen  for  fifteen  months,  at  which  time  he 
reported  for  operation  on  the  other  eye,  as  the  first  eye  had 
seemingly  been  a  complete  failure.  Examination  showed  the 
cornea  totally  opaque,  slight  sensation,  slight  vasculariza- 
tion from  conjunctival  vessels.  Vision  was  reduced  to  hand 
movements.    Tension  20. 

The  patient  was  not  seen  again  until  February,  1920,  when 
he  gave  the  following  history :  From  year  to  year  the  vision 
of  the  left  eye  improved  slowly  until  April,  1919.  He  was 
able  to  get  about  the  neighborhood  by  himself,  seeing  and 
recognizing  objects  about  liim.  He  was  able  to  see  arc  hghts 
four  or  five  squares  away.  Suddenly  the  eye  became  very 
painful.  After  two  weeks  of  great  suffering  he  consulted  a 
local  ophthalmologist,  who  advised  removal.  He  returned 
to  Washington,  and  in  my  absence  he  was  treated  at  the 
Episcopal  Eye,  Ear  and  Throat  Hospital  for  ruptured  globe. 
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He  remained  there  five  days,  when  he  returned  home.  At 
present  the  eye  is  phthisical.  I  feel,  without  knowing,  that 
secondary  glaucoma  developed,  which  very  probably  could 
have  been  prevented  if  he  had  been  under  observation.  How- 
ever, after  six  years  he  had  partially  useful  vision  after  a 
total  transplantation  of  the  cornea. 

Case  II. — In  January,  1915,  keratoplasty  was  done  on  the 
right  eye.  The  corneal  graft  in  this  instance  having  been 
procured  from  a  patient  with  absolute  glaucoma  whose  eye 
was  to  be  enucleated.  The  cornea  was  slightly  edematous. 
The  steps  of  the  operation  were  similar  to  those  in  the  first 
case  up  to  the  removal  of  the  cornea  from  the  host.  As  this 
was  being  completed  it  was  found  that  an  iridectomy  had 
been  done.  Just  as  the  cornea  was  removed  the  lens,  no 
longer  retained  by  the  sphincter,  was  extruded  with  about 
one- third  of  the  vitreous.  With  very  little  hope  of  success 
the  graft  was  placed  in  position  and  sutured.  The  eye 
was  not  dressed  for  seventy-two  hours,  at  the  end  of  which 
time  the  cornea  was  found  to  be  hazy,  the  eye  flaccid,  but 
there  was  little  reaction.  The  corneal  haze  steadily  increased, 
though  the  graft  held  well  in  position  until,  at  the  end  of 
three  weeks,  all  stitches  were  removed. 

At  the  end  of  the  fourth  week  the  patient  was  allowed  to 
go  home,  with  the  eye  still  very  soft  but  quiet.  He  was  not 
seen  again  until  February  15,  1920,  when  he  presented  the 
following  appearance:  The  globe  was  full,  tension  15;  the 
cornea  fibrous,  many  conjunctival  vessels  passing  through 
its  substance,  and  a  few  calcareous  deposits  could  be  noted; 
complete  sensation  was  present  over  the  whole  area.  No 
iris  tissue  could  be  seen.  The  line  of  suture  between  the 
graft  and  the  sclera  was  not  visible.    Vision,  Ught  perception. 


Conclusions. — 1.  The  ingrowth  of  fibroblasts  and  the 
vascularization  of  the  cornea  is  less,  owing  to  the  size  of  the 
graft.    The  center  has  a  greater  chance  to  remain  clear. 

2.  In  the  former  operations  devised,  in  which  the  whole 
thickness  of  the  cornea  is  not  removed,  there  is  much  dif- 
ference of  thickness  of  the  cornea  and  graft,  and  a  great 
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amount  of  irregular  astigmatism,  which  is  obviated  in  great 
measure  in  this  type  of  operation. 

3.  The  hfe  of  the  graft  is  more  certainly  assured,  both  from 
the  larger  conjunctival  flap,  in  close  contact  with  the  vascular 
conjunctiva  of  tlie  host  and,  in  addition,  the  greater  nutri- 
tional advantages  that  the  cornea  enjoys  at  its  margin. 

4.  There  is  no  danger  of  the  graft  slipping  from  its  posi- 
tion, as  in  all  trephine  cases,  nor  is  there  any  maceration  of 
the  graft  from  stitches. 

5.  The  apparent  interference  with  the  drainage  system  of 
the  eye  is  not  absolute,  though  this  may  present  one  great 
drawback  to  the  operation.  In  one  case  the  tension  remained 
normal  or  nearly  so  for  six  years  before  secondary  glaucoma 
developed,  and  in  the  second  case  tension  was  slightly  sub- 
normal at  the  end  of  six  years. 

G.  I  believe  that  total  transplantation  of  the  cornea  is  a 
perfectly  practicable  procedure,  in  spite  of  the  seeming 
impossibility  of  its  accomphshment,  and  that  its  further 
development  will  give  us  our  best  chances  for  good  results. 
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